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EXECUTIVE SUMMARY

Lessem, Alexandra. It Starts with Us: A Plant-Based Experiential Education Program
for Healthcare Providers in Northern Colorado. Unpublished Doctor of Nursing
Practice capstone project, University of Northern Colorado, 2018
A wealth of evidence shows whole-food, plant-based diets are beneficial for
disease risk reduction and treatment. Specific conditions positively impacted by plantbased diets include cardiovascular disease, diabetes, obesity, many cancers, autoimmune
and inflammatory diseases, and depression. Even m odest increases in intake of plantbased foods can have positive effects but the diets of most Americans consist primarily
sugars, fats, and processed foods with little to no intake of fresh, plant-based foods,
which contributes to the poor health of many people across the nation. Few of these
people are routinely counseled to eat a plant-based diet partly because few healthcare
providers are aware of the evidence in support of such a diet, indicating a substantial
evidence-practice gap. To help bridge this gap, a plant-based experiential education
program for healthcare providers was conducted in which 30 providers learned about and
followed a plant-based diet for three weeks. Outcomes assessed were dietary changes,
plant-based dietary knowledge, weight, quality of life, self-efficacy for knowledge and
ability to counsel patients about plant-based diets, personal and professional benefits and
barriers, and likelihood of following and/or talking to patients about plant-based diets.
Participants had positive changes in nearly all areas comparing pre- and post-intervention
measures, illustrating substantial personal and professional changes. Through
iii

participating in this program, participants became more knowledgeable, more confident,
and better equipped to discuss plant-based diets with their patients, increasing the
likelihood of this knowledge being disseminated, and translating the evidence in support
of plant-based diets into practice.
Keywords: plant-based, vegan, experiential education, self-efficacy
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CHAPTER I

BACKGROUND AND SIGNIFICANCE

The health benefits of plant-based diets have been surmised for hundreds of years.
In the 1700s, leading physicians considered abstinence from meat to be the most healthful
choice, curative for many diseases, and vegetarianism “flourished in the most prestigious
medical faculties of Europe” (Stuart, 2007, p. 236) . Dr. William Lambe (cited in Stuart,
2007), in his 1815 treatise on vegetarianism, “explained that diseases as acute as cancer
could be cured or prevented by avoiding meat and other impurities such as lead deposits
in water” (p. 376). Before and since, other physicians and scientists have recognized the
connection between meat intake and disease and encouraged adherence to a plant-based
diet (Esselstyn, Ellis, Medendorp, & Crowe, 1995; Gould et al., 1995; Ornish et al.,
1990). In Campbell, Parpia, and Chen’s (1998) seminal work on The China-CornellOxford Project in the early 1980s, the science behind plant-based diets began to be
understood. Since then, a growing volume of evidence has shown plant-based diets to
help prevent and treat many diseases and conditions such as diabetes (Barnard et al.,
2006; Nicholson et al., 1999; Trapp, Barnard, & Katcher, 2010), cardiovascular disease
(Macknin et al., 2015; McDougall et al., 2014; Richard, 2000), and cancer (Allen et al.,
2013; Key et al., 2014; Tantamango-Bartley et al., 2016).
Despite this evidence base, scientific research goes largely unacknowledged and
the health of Americans and people around the world continues to decline. Rates of
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obesity, diabetes, and heart disease are higher than ever. Nearly 70% of American adults
are classified as overweight or obese (National Institute of Diabetes and Digestive and
Kidney Diseases, 2017), more than 30 million people (9.4% of the population) have been
diagnosed with diabetes (Centers for Disease Control and Prevention [CDC], 2017), and
cardiovascular disease kills over 800,000 Americans every year (Benjamin et al., 2017).
Contributing to this explosion of chronic diseases is very few healthcare providers are
talking to their patients about the one intervention that could significantly improve their
health--adopting a whole-food, plant-based diet. Reasons for this lack of conversation
are many and include time pressures, inadequate knowledge, and low self-confidence in
broaching the subject with patients (Lee, McKay, & Ardern, 2015).
In an effort to overcome these barriers and increase the likelihood patients will
receive information about this simple and potentially lifesaving intervention, an
experiential education program was conducted for healthcare providers in Northern
Colorado. Participating providers followed a plant-based diet for three weeks, learned
about the evidence supporting this diet, and learned strategies to incorporate plant-based
dietary counseling into practice. This non-experimental field study was designed to
improve providers’ knowledge, self-efficacy, or confidence, regarding counseling about
plant-based diets and increase their likelihood of recommending and following such diets
themselves. Providers saw first-hand the benefits of a plant-based diet through
measuring their own weight before and after the intervention and through completing a
pre- and post-intervention quality-of-life questionnaire. Through personal experience and
knowledge acquisition, the providers were better equipped to discuss plant-based diets
with their patients, allowing the evidence to be translated into practice on a wider scale.
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The Current State of Health
The health of the American public is poor and not improving. Even though
Colorado is ranked as one of the healthiest states in the nation, residents’ health is far
from ideal and continues to decline. An explosion of preventable, chronic diseases is
taking a tremendous toll on people’s health, social interactions, and financial stability,
and on the healthcare system and society in general. Some of the most detrimental
conditions for morbidity and mortality are obesity, cardiovascular disease, diabetes, and
cancer.
Obesity
Obesity is defined as “an amount of body fat that exceeds the level generally
considered healthy for a particular height” (Segal, Rayburn, & Beck, 2017, p. 12) and is
quantified as a body mass index (BMI) of greater than 30 m/kg2. According to the 2016
Colorado Health Report Card (Colorado Health Foundation, 2016), the obesity rate for
Colorado adults was 21.5%. While this is below the national average of 36.5% (Ogden,
Carroll, Fryar, & Flegal, 2015), it still represents greater than one-fifth of the population
and is a substantial increase from 2006 when the obesity rate in Colorado was 18.4%
(Colorado Health Foundation, 2016). Although the national State of Obesity report
released in August of 2017 indicated obesity prevalence might be leveling off in many
states, Colorado was one of four states with increasing obesity rates from 2015 to 2016
(Segal et al., 2017). In addition, now only three states (Colorado, Hawaii, and
Massachusetts) and the District of Columbia have an obesity prevalence of less than
25%; while in 2000, all 50 states and the District of Columbia had obesity prevalence
rates of less than 25%, (Segal et al., 2017), a dramatic change in only 17 years.
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Obesity prevalence is even higher for people of color, particularly non-Hispanic
Blacks, and those with lower socioeconomic status or less education. In 2014, 48.1% of
Black men and 56.9% of Black women were obese as compared to 33.6% of nonHispanic White men and 35.6% of non-Hispanic White women (Ogden et al., 2015).
People with incomes between 100% and 199% of the federal poverty level have an
obesity rate of 42.6% as compared to 29.7% among those with incomes at or above 400%
of the federal poverty level (Segal et al., 2017). Similarly, 34% of people with less than a
high-school education are obese as compared to 21.7% of college graduates (Segal et al.,
2017).
These disparities translate to more obese children. The overall childhood obesity
rate is 17% but the obesity rate of children whose parents have less than a high-school
education is 3.1 times higher than that of children whose parents have a college degree
(Segal et al., 2017). Among all groups, the childhood obesity rate has tripled over the
past 40 years and 53.7% of today’s children are predicted to be obese by the age of 35
(Ward et al., 2017). If a person is obese at age 19, he or she has only a 6.1% chance of
no longer being obese at age 35 (Ward et al., 2017).
Unfortunately, obesity is strongly associated with many health conditions that
adversely affect people, families, and communities including hyperlipidemia, Type 2
diabetes, hypertension, heart disease, stroke, many cancers, sleep apnea, and gall bladder
disease (Bray & Perreault, 2017). Obesity is associated with increased cardiovascular
and all-cause mortality risk, particularly in the severely obese with a nearly two-fold
increased risk of mortality in those with a BMI between 35 kg/m2 and 40 kg/m2 (Bray &
Perreault, 2017). In addition, many overweight and obese people have psychosocial

5
issues related to the stigma of being overweight, are more likely to suffer from
depression, or may face discrimination in the work-place compared to their recommended
weight counterparts (Bray & Perreault, 2017).
In addition, despite a belief that metabolically healthy obese individuals or those
without metabolic abnormalities such as diabetes, hypertension and/or hyperlipidemia
might not have increased cardiovascular disease risk, Caleyachetty et al. (2017) recently
showed this was likely not the case. The researchers utilized electronic health records to
follow 3.5 million individuals for a mean of 5.4 years. During this time, obese
individuals with no metabolic abnormalities at study entry had increased risk for coronary
heart disease (HR 1.49, 95% CI 1.45, 1.54), cerebrovascular disease (HR 1.07, 95% CI
1.04, 1.11), and heart failure (HR 1.96, 95% CI 1.86, 2.06) compared with recommended
weight individuals (Caleyachetty et al., 2017). All participants had increased risk for an
increasing number of metabolic abnormalities regardless of baseline weight.
The economic costs of obesity are substantial including direct medical costs and
decreased productivity of obese individuals (Bray & Perreault, 2017). Obesity-related
direct medical costs were estimated at $147 billion in 2008 (Finkelstein, Trogdon, Cohen,
& Dietz, 2009). Estimates of obesity-related absenteeism and the impact on economic
productivity ranged from $3.38 billion and $6.38 billion annually (Trogdon, Finkelstein,
Hylands, Dellea, & Kamal-Bahl, 2008). In addition, increased medical costs to treat or
manage obesity-associated comorbidities must be taken into consideration. Control of
this deadly and costly disease is essential in improving American lives.
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Cardiovascular Disease
Another major and largely preventable disease in the United States is
cardiovascular disease, the leading cause of death for both men and women.
Cardiovascular disease kills more than 800,000 Americans annually or nearly one in
three total deaths--more than all deaths from cancer and chronic lower respiratory disease
combined (Benjamin et al., 2017). Cardiovascular disease, encompassing coronary heart
disease (CHD), cerebrovascular disease, peripheral artery disease, and aortic
atherosclerosis or aneurysm, also contributes significantly to morbidity among those
affected. Approximately 92.1 million Americans are living with cardiovascular disease
and stroke effects (Benjamin et al., 2017), leading to disability, cost, and impaired quality
of life.
The economic impact of cardiovascular disease is substantial--estimated at $316
billion annually in direct and indirect costs (Benjamin et al., 2017). Like obesity,
cardiovascular disease disproportionately affects marginalized populations with nearly
half of all non-Hispanic Black adults having some form of cardiovascular disease
(Benjamin et al., 2017). The risk of cardiovascular disease could be substantially
reduced. The following modifiable risk factors account for up to 90% of the attributable
risk of a first myocardial infarction and approximately 50% of cardiovascular disease
mortality: smoking, overweight and obesity, poor diet, physical inactivity, dyslipidemia,
hypertension, and diabetes mellitus (Hennekens, 2017).
Diabetes
Diabetes is a very significant risk factor for cardiovascular disease and is often
considered a coronary heart disease risk equivalent (Hennekens, 2017). Diabetes is
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widespread in American communities, largely due to the obesity epidemic. An estimated
30.3 million Americans had diagnosed or undiagnosed diabetes in 2015 including 12.2%
of all adults 18 years of age and older and 25.2% of adults over the age of 65 (CDC,
2017). Rates of diabetes are also increasing among the young. In 2011-2012, an
estimated 5,300 new cases of Type 2 diabetes were diagnosed among those 10-19 years
old (CDC, 2017). These young people are faced with a lifetime of medical costs and
associated problems such as kidney failure, vision loss, and a significantly increased risk
of cardiovascular disease (CDC, 2017).
Total direct and indirect costs of diabetes were estimated to be $245 billion in
2012 and the per capita cost was approximately $13,700 annually, twice as much as
annual medical costs for people without diabetes (CDC, 2017). As with obesity and
cardiovascular disease, many diabetes cases could be avoided through modification of the
same risk factors.
Cancer
Cancer is an additional problem in the United States, though not as widely
perceived as being related to diet. Cancer is the second leading cause of death in the
United States, contributing to nearly 595,930 deaths annually (CDC, 2016). It is costly
with estimated direct medical costs in 2014 of $87.8 billion (American Cancer Society,
2017). While not all cancers are preventable, the risk for most, including many of the
most common and deadly, can be decreased. Colorectal, breast, esophageal, kidney,
liver, endometrial, and lung cancers are among some of the types shown to be amenable
to risk reduction through lifestyle behaviors (American Institute for Cancer Research,
2017). A recent analysis by the CDC showed 42% of all cancer cases and 45.1% of
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cancer deaths could be attributed to established risk factors (Islami et al., 2017).
Cigarette smoking was the most significant factor, contributing to 19% of cancer cases
and 28.8% of deaths. Excess body weight was the next most significant factor,
responsible for an estimated 7.98% of cancer cases and 6.5% of cancer deaths. Other
dietary factors included low consumption of fruits, vegetables, dietary fiber, and calcium,
and high consumption of red and processed meat (Islami et al., 2017).
A separate analysis confirmed these findings. Researchers utilizing prevalence
estimates of diabetes and high BMI (defined in this study as greater than or equal to 25
kg/m2) for 175 countries in 2002 and GLOBOCAN cancer incidence data from 2012
estimated the number of cancer cases attributable to diabetes and high BMI over this
period (Pearson-Stuttard et al., 2017). Diabetes was estimated to be responsible for 3.9%
of all cancer cases and high BMI responsible for 2%. Cancers most highly associated
with these risk factors included liver cancer, colorectal cancer, breast cancer, and
endometrial cancer. Women appeared to be more susceptible to the effects of diabetes
and high BMI than men with 496,700 cancer cases in women attributable to these risk
factors as compared to 295,900 in men (Pearson-Stuttard et al., 2017).
Provider/Nurses’ Health
Healthcare providers’ health is not substantially better than the health of their
patients. Despite serving as role models for their patients, nurses, nurse practitioners, and
other healthcare providers suffer from many of the same afflictions. This reality affects
their own health and their patients’ health since providers who adopt healthy lifestyle
behaviors are more likely to recommend them to their patients (Miller, Alpert, & Cross,
2008; Oberg & Frank, 2009).
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In a survey of nurses, advanced practice nurses, and nurse educators, 54% of
respondents were overweight or obese and 40% reported they were unable to lose weight
despite following a purportedly healthful diet (Miller et al., 2008). Although 94% of
nurse respondents acknowledged the importance of discussing overweight and obesity
with patients, only 24% reported routinely doing so regardless of the nurse’s own BMI
(Miller et al., 2008). Fewer than 20% of surveyed cardiologists reported eating at least
five servings of fruits and vegetables per day (Devries et al., 2017) similar to 76.8% of
nursing students in the United Kingdom who reported not consuming at least five
servings of fruits and/or vegetables per day (Blake, Malik, Mo, & Pisano, 2011). Over
half of these nursing students (53.9%) also reported eating foods high in fat and sugar at
least once per day. Despite these unhealthful behaviors, 58.5% of participants felt they
were eating a healthful diet (Blake et al., 2011), highlighting a disconnect between
perceived and actual behavior.
The American Nurses Association (ANA; 2017) recognized that nurses are not an
overall healthy population and has strived to improve their health through the 2017 Year
of the Healthy Nurse Initiative. Research for this initiative confirmed the average BMI of
nurses is 27.6 kg/m2, only 16% of nurses eat the recommended amounts of fruits and
vegetables, and fewer than 50% performed recommended amounts of muscle
strengthening activities (ANA, 2017). As the ANA initiative urged, “Nurses’ very
calling, professionalism, and strong sense of ethics demand that they become better role
models, advocates, and educators” (p. 1).
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Dietary Trends
Over the past several decades, general intake of most foods has changed
considerably. Researchers at the Pew Research Center (DeSilver, 2016) found average
daily per capita caloric intake increased 23% from 2,025 calories in 1970 to 2,481
calories in 2010. This translates to an increase of 166,440 calories annually, adversely
affecting the weight of many Americans. What Americans are eating has also become
less nutritious. Currently, refined flours, fats, and oils (high in calories but low in
essential nutrients) comprise a combined 46.6% of total calories (DeSilver, 2016).
Americans are eating less beef than in 1970 but significantly more chicken, leading to
meat intake remaining relatively flat. Cheese consumption has increased nearly threefold up to 21.9 pounds per person per year while fruit and vegetable intake has declined
from already low levels, currently comprising only 7.9% of daily caloric intake and down
from 9.23% in 1970 (DeSilver, 2016). In fact, “During 2007–2010, half of the total U.S.
population consumed <1 cup of fruit and <1.5 cups of vegetables daily; 76% did not meet
fruit intake recommendations, and 87% did not meet vegetable intake recommendations”
Moore & Thompson, 2015, p. 709) . These dietary choices come with a significant cost
as many of them are linked directly to the most debilitating and deadly chronic diseases.
Preventive Efforts and Guidelines
This connection is well understood by many health experts and organizations as
evidenced by the many guidelines and recommendations addressing healthful lifestyle
factors. The American Heart Association’s (AHA; 2017) Simple Seven initiative, for
instance, is focused on increasing awareness of and adherence to the following seven
lifestyle factors with a tremendous influence on reducing cardiovascular disease risk
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managing blood pressure, controlling cholesterol, reducing blood sugar, getting active,
eating better, losing weight, and stopping smoking. Of these seven, all but smoking and
physical activity are directly linked to dietary choices.
The Healthy People 2020 (Office of Disease Prevention and Health Promotion,
2012) recommendations included many objectives related to diet and nutrition including
increasing the variety and contribution of fruits and vegetables in people’s diets,
increasing the contribution of whole grains, and decreasing the intake of sugars and solid
fats. There are recommendations for providers to increase BMI assessment and weight
counseling and for communities to promote programs to increase healthy food choices in
schools and work places (Office of Disease Prevention and Health Promotion, 2012).
The goal of these objectives is to “promote health and reduce chronic disease risk through
the consumption of healthful diets and achievement and maintenance of healthy body
weights” (Office of Disease Prevention and Health Promotion, 2012, para. 1).
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CHAPTER II

LITERATURE REVIEW

Benefits of Plant-Based Diets
One commonality all recommendations have is promoting greater intake of fruits
and vegetables. Following a whole-food, plant-based diet has been shown to have a
significant impact on the course of many diseases. A whole-food, plant-based diet is one
that includes minimally processed foods from plant sources with the foundation of the
diet being whole grains, legumes, fruits, vegetables, nuts, seeds, and herbs. All animal
products are avoided including meat, fish, poultry, dairy products, and eggs (Ostfeld,
2017). Refined carbohydrates such as white flour and sugar are limited as are added fats
and oils to varying degrees. Abundant evidence shows plant-based diets meet all
nutritional needs and reduce the risk of and, in many cases, reverse many of the chronic
diseases reaching epidemic proportions in the United States.
Mortality and Overall Health
The Cornell-Oxford-China Study (Campbell et al., 1998) was groundbreaking in
establishing a potential link between diet and many health indicators. In this study,
investigators collected and analyzed mortality data for more than 50 diseases from 65
counties and 130 villages in rural China in the early 1970s and 1980s. The researchers
found correlations between many diseases and dietary intake and made some striking
comparisons between the United States and China. A notable finding included an
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increase in breast cancer mortality associated with increased dietary fat concentration and
blood cholesterol levels, confirming Dr. Lambe’s (cited in Stuart, 2007) warning of more
than a century before. Higher dietary levels of Vitamin C and beta carotene, which come
only from plant foods, were found to be associated with lower rates of many types of
cancer (Campbell et al., 1998).
Several systematic reviews have contributed to the evidence showing plant-based
foods to be associated with better health and decreased mortality, albeit with some
conflicting results. In one meta-analysis and systematic review of seven studies
including 124,706 participants, Huang found all-cause mortality, circulatory disease
mortality, and cerebrovascular disease mortality to be lower in vegetarians as compared
with non-vegetarians, but the risk ratios did not reach significance (Huang et al., 2012).
A lower risk of mortality from ischemic heart disease (relative risk [RR] 0.71, 95%
confidence interval [CI] 0.56, 0.87) and a lower incidence of cancer (RR 0.82, 95% CI
0.67, 0.97) in vegetarians as compared to non-vegetarians were observed and statistically
significant (Huang et al., 2012).
In a more recent systematic review and meta-analysis of 16 prospective cohort
studies following 833,234 participants over 4.6 to 26 years, Wang et al. (2014) found
increased fruit and vegetable consumption to be associated with a small, but significant,
lower risk of all-cause mortality (hazard ratio [HR] 0.95, 95% CI 0.92, 0.98) and
cardiovascular disease mortality (HR 0.96, 95% CI 0.92, 0.99) but not cancer mortality
(HR 0.97, 95% CI 0.90, 1.03). In the most recent review of 86 cross sectional and 10
prospective cohort studies, and one of the few including vegan diets, Dinu, Abbate,
Gensini, Casini, and Sofi (2017) again found a significantly reduced risk of incidence
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and/or mortality from ischemic heart disease (RR 0.75, 95% CI 0.68, 0.82) and of cancer
incidence (RR 0.92, 95% CI 0.87, 0.98) among vegetarians overall. The risk of cancer
incidence was slightly lower among vegans (RR 0.85, 95% CI 0.75, 0.95) but significant
associations were not found for “total cardiovascular and cerebrovascular diseases, allcause mortality and mortality from cancer” (Dinu et al., 2017, p. 3640). In none of the
reviews were plant-based foods associated with an increased risk of any adverse
outcomes.
Several recent studies have provided additional information about the effects of
plant versus animal protein on mortality. Researchers looking at participants in the
National Health and Nutrition Examination Survey III investigated the association
between plant-protein and all-cause mortality in those with chronic kidney disease (Chen
et al., 2016). In their study of 14,866 adults over an average of 8.4 years of follow-up,
each 33% increase in the plant to animal protein ratio was associated with a reduced but
non-significant risk of mortality in those with an estimated glomerular filtration rate
(eGFR) of greater than or equal to 60 mL/min/1.7 m2 (HR 0.87, 95% CI 0.74, 1.03) and a
significant risk reduction in those with eGFR <60 mL/min/1.7 m2 (HR 0.81, 95% CI
0.66, 0.99; Chen et al., 2016). Similarly, in participants in the National Institutes of
Health/American Association of Retired Persons Diet and Health Study (Etemadi et al.,
2017), intake of processed and unprocessed red meat was associated with an increased
risk of all-cause mortality based on quintile of intake over 16 years of follow-up. Those
in the highest quintile had a 26% increased risk of death (HR 1.26, 95% CI 1.23, 1.29) as
compared to those in the lowest (Etemadi et al., 2017).
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In a prospective cohort study following 131,342 participants in the Nurses’ Health
Study (NHS) and Health Professionals Follow-up Study between 1980-2012, Song et al.
(2016) found animal protein intake to be mildly associated with higher mortality (HR
1.08 per 10% increase in animal protein, 95% CI 1.01, 1.16) and plant protein intake to
be associated with lower mortality (HR 0.90 per 3% increase in plant protein, 95% CI
0.86, 0.95) among participants with at least one unhealthful lifestyle factor such as
smoking, alcohol intake, obesity, or physical inactivity. Substituting 3% of animal
protein with plant protein was associated with a substantial reduction in mortality risk,
particularly when plant protein was substituted for processed red meat (HR 0.66, 95% CI
0.59, 0.75; Song et al., 2016). Favorable but not as large reductions were seen when
plant protein was substituted for unprocessed red meat (HR 0.88, 95% CI 0.84, 0.92) or
egg (HR 0.81, 95% CI 0.75, 0.88; Song et al., 2016). The fact the greatest benefit was
seen in those with at least one unhealthful lifestyle behavior suggested this population
could be impacted positively by small dietary changes.
This idea was investigated in another recent study that analyzed changes in diet
quality over 8 to 16 years in relation to all-cause mortality (Sotos-Prieto et al., 2017).
Also using data from the NHS and Health Professionals Follow-up Study, Sotos-Prieto et
al. (2017) found those with the greatest improvement in dietary quality as assessed by the
Alternate Healthy Eating Index score, Alternate Mediterranean Diet score, and Dietary
Approaches to Stop Hypertension (DASH) score, all of which involve significant intake
of fruits and vegetables and limited intake of animal protein, had a significantly reduced
risk of all-cause mortality ranging from 0.84 (95% CI 0.78, 0.91) for the Alternate
Mediterranean Diet score to 0.91 (95% CI 0.85, 0.97) for the Alternate Healthy Eating
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score as compared to those whose diet remained stable over the study period. Those with
a consistently healthful diet had a lower risk of death from any cause with risk ratios
ranging from 0.86 to 0.91 depending on the dietary index. Common food groups in each
dietary index most strongly associated with improvement were fruits, vegetables, whole
grains, and fish or N-3 fatty acids. Stronger associations were seen for deaths from
cardiovascular disease than for cancer (Sotos-Prieto et al., 2017).
Cardiovascular and Peripheral
Vascular Disease
Observational and experimental studies conducted over the past several decades
have shown plant-based diets to be associated with a substantial reduction in
cardiovascular disease mortality, risk, and outcomes. Beginning with the landmark
Cornell-Oxford-China Study (Campbell et al., 1998), several large population-based
studies have shown a significantly lower coronary artery disease risk among those
consuming a predominantly plant-based diet as compared to meat eaters. The China
study compared coronary artery disease mortality rates between several counties in China
and the United States. Between 1973 and 1975, the coronary artery disease mortality rate
in China for people 0-64 years of age was 4.0 per 100,000 for men and 3.4 per 100,000
for women in contrast to rates of 66.8 per 100,000 for men and 18.9 per 100,000 for
women in the United States (Campbell et al., 1998). During the same period, in a rural
Chinese county (Guizhou county), “There were no recorded coronary artery disease
deaths for males ≤ 64 years of age among a population of 246,000 males during a threeyear observation period” (Campbell et al., 1998, p. 20T; emphasis in original). Coronary
artery disease mortality was inversely associated with green vegetable and
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monounsaturated fatty acid intake and positively associated with salt, animal protein
intake, and frequency of meat intake (Campbell et al., 1998).
More recent studies have confirmed the link between diet and cardiovascular
disease. A systematic review and meta-analysis of eight studies following 183,321
participants found a vegetarian diet to be associated with a reduced risk of ischemic heart
disease ranging from a RR of 0.60 (95% CI 0.43, 0.80) to 0.84 (95% CI 0.74, 0.96),
depending on which studies were included in the analysis (Kwok, Umar, Myint, Mamas,
& Loke, 2014). In a prospective cohort study in Britain, vegetarians were found to have
a 32% lower risk of ischemic heart disease over an average of 11.6 years as compared to
nonvegetarians (HR: 0.68, 95% CI 0.58, 0.81; Crowe, Appleby, Travis, & Key, 2013).
The vegetarians also had lower BMI, non-high density lipoprotein (HDL) cholesterol,
and systolic blood pressure (Crowe et al., 2013). Similarly, a study examining AfricanAmerican vegans found them to have lower BMI, serum total cholesterol, low-density
lipoprotein (LDL)-cholesterol, and triglycerides as compared to lacto-ovo vegetarians,
indicating a potentially reduced risk of cardiovascular disease in this population as well
(Toohey et al., 1998).
The first randomized, controlled trial investigating the impact of a vegetarian diet
on cardiovascular disease was conducted by Ornish et al. (1990) at the University of
California San Francisco School of Medicine in 1990. In this trial, 28 patients were
assigned to an experimental group that followed a low-fat vegetarian diet, stopped
smoking, attended stress management training, and performed moderate exercise for one
year. An additional 20 patients were assigned to a usual care group. All patients had
angiographically documented coronary artery disease at study entry. Progression or
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regression of disease was reassessed with a repeat angiogram after one year (Ornish et al.,
1990).
Ornish et al. (1990) found the average percent stenosis in the experimental
patients regressed from 40% to 37.8% over the study period while the average percent
stenosis in the control group progressed from 42.7% to 46.1% (p = .001, two-tailed). In
addition, experimental group patients had statistically significant reductions in fat intake,
cholesterol intake, serum lipid levels, weight, and chest pain severity ratings (Ornish et
al., 1990). The patients were followed for an additional four years and reevaluated after a
total of five years. At the five-year mark, the experimental group patients had a further
mean decrease in coronary artery diameter stenosis of 3.1% while the control group
participants had an increase of 11.8% (p = .001, two-tailed; Ornish et al., 1998). The
control group participants also had a greater than two-fold increased risk of coronary
events with a risk ratio of 2.47 (95% CI 1.48, 4.20; Ornish et al., 1998).
In 1995, Esselstyn et al. verified Ornish et al.’s (1990, 1998) findings in another
small longitudinal study. This study, begun in 1985, included 22 patients with
angiographically documented, severe coronary artery disease. All 22 patients were
prescribed a diet with no more than 10% of calories from fat and asked to avoid all added
oils, meat, fish, poultry and dairy except for skim milk and nonfat yogurt. In contrast to
the patients in the Ornish studies, these participants were taking a cholesterol lowering
medication (Esselstyn et al., 1995). Of the original 22 participants, five dropped out of
the study within two years, 17 maintained the diet, and 11 were followed to study
completion. After five years, blood cholesterol levels of those 11 decreased from a mean
of 246 mg/dL to less than 150 mg/dL (significance levels not reported). Repeat
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angiography showed a decrease in mean arterial stenosis from 53.4% to 46.2% (p < .05),
“disease was clinically arrested in all 11 participants, and none had new infarctions”
(Esselstyn et al., 1995, p. 560). Upon following the 11 participants further for a total of
10 years, “six continued the diet and had no further coronary events, whereas the five
dropouts who resumed their pre-study diet reported 10 coronary events” (Esselstyn et al.,
1995, p. 560).
As this study was criticized for its small sample size, a second study was
completed that also showed a significantly decreased recurrent cardiovascular disease
risk among participants adhering to a low-fat, plant-based diet (Esselstyn, Gendy, Doyle,
Golubic, & Roizen, 2014). Of the 198 patients with confirmed cardiovascular disease on
study entry, 177 (89%) reported adherence to the diet while 21 (11%) did not. Over a
mean period of 3.7 years, only one of the 177 adherent patients had an adverse
cardiovascular event directly related to cardiovascular disease progression for a
recurrence rate of 0.6%. In contrast, 13 of the 21 non-adherent patients suffered a
recurrent cardiovascular event for a recurrence rate of 62% or an increased risk of greater
than 100 times (Esselstyn et al., 2014).
Cardiovascular risk markers have also been shown to decline with transition to a
plant-based diet. Mishra, Xu, Agarwal, Gonzales, Levin, and Barnard (2013) found that
after 18-weeks of following a low-fat, plant-based diet, participants had an average
decline in total cholesterol of 8.0 mg/dL and a decline in LDL of 8.1 mg/dL while
cholesterol levels of control group participants remained largely unchanged with declines
of 0.01 and 0.9 mg/dL for total and LDL cholesterol, respectively (p < .01). While HDL
levels increased more in the intervention group than in the control group (1.8 mg/dL vs
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0.9 mg/dl) and triglycerides increased in the intervention group, “there was no significant
difference in the changes in total HDL cholesterol ratio among intervention- and controlgroup participants” (Mishra, Xu et al., 2013, p. 721).
Hosseinpour-Niazi, Mirmiran, Hedayati, and Azizi (2014) conducted a
randomized, controlled, cross-over trial in which 40 participants with Type 2 diabetes
were assigned to a control therapeutic lifestyle change (TLC) diet or an intervention TLC
diet in which they were instructed to replace two servings of red meat with legumes three
days per week. Both groups followed their assigned diet for eight weeks, had a fourweek washout period, and then followed the other diet for an additional eight weeks.
Both diets were associated with significant reductions in fasting blood glucose, fasting
insulin, triglyceride concentrations, LDL cholesterol and total cholesterol. Between
group differences, in which greater reductions were associated with the legume-based
diet, were seen in fasting blood glucose (-19.5 ± 5.5 mg/dl vs -28.7 ± 6.7 mg/dl, p <
.001), fasting insulin (-1.5 ± 0.5 µlU/ml vs -3.5 ± 0.4 µlU/ml, p = .006), triglyceride
concentrations (-19.5 ± 6.4 mg/dl vs -38.5 ± 6.6 mg/dl, p = .02) and LDL cholesterol (8.7 ± 2.7 vs -15.6 ± 5.1, p = -.02; Hosseinpour-Niazi et al., 2014).
A randomized controlled trial conducted among children between 9 and 18 years
of age with a BMI greater than the 95th percentile and total cholesterol greater than 169
mg/dL showed a low-fat, plant-based (PB) diet to be associated with a greater number of
favorable changes in cardiovascular disease risk factors than the AHA diet (Macknin et
al., 2015). In this trial of 28 children and one of their parents, the children assigned to the
plant-based group had nine statistically significant (p < .05) improvements over four
weeks while those assigned to the AHA diet had four. Both groups had reductions in
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myeloperoxidase (-75.34 pmol/L PB, -69.23 pmol/L AHA), mid-arm circumference (2.02 cm plant-based, -1.55 cm AHA), and weight (-3.05 kg PB, -1.14 kg AHA). The
AHA diet was the only one associated with a statistically significant reduction in waist
circumference (-2.96 cm). The plant-based diet was associated with five additional
measures: body mass index z-score (-0.14), systolic blood pressure (-6.43 mmHg), total
cholesterol (-22.5 mg/dL), LDL cholesterol (-13.14 mg/dL), high-sensitivity CRP (-2.09
mg/L), and insulin (-5.42 uU/mL). No statistically significant differences were found
between groups on responses to the Food Acceptability Questionnaire in any measure
except for participants in the plant-based group reporting it to be “slightly difficult” to
shop for the necessary foods while those in the AHA group found shopping for food to be
“fairly easy” (Macknin et al., 2015).
Adults in a residential program who were provided a low-fat, plant-based diet
composed of approximately 7% fat, 12% protein, and 81% carbohydrates showed
improvements in risk markers after seven days (McDougall et al., 2014). From 2002 to
2011, data from 1,615 participants were analyzed and showed declines in weight with a
median weight loss of 1.4 kg, interquartile range (IQR) 1.8 kg (p < .001), total
cholesterol (-22 mg/dL, IQR 29 mg/dL, p < .001), systolic blood pressure (-8 mmHg,
IQR 18 mmHg, p < .001), diastolic blood pressure (-4 mmHg, IQR 10 mmHG, p < .001),
and blood glucose (-3 mg/dL, IQR 11 mg/dL, p < .001). Participants with the highest
levels of many of these measures showed the most dramatic declines. Those with a
baseline total cholesterol of at least 240 mg/dL had a median decrease of 39 mg/dL while
those with a baseline value of less than 150 mg/dL had a median decrease of only 8
mg/dL. Likewise, the 10-year cardiovascular risk as calculated using 2013 American
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College of Cardiology and American Heart Association guidelines for all participants
was reduced a median of 1% (IQR 1.0, p < .001) but for those with a risk of greater than
7.5% at baseline, the reduction was 2% (IQR 4.1, p < .001; McDougall et al., 2014).
Dietary changes do not only reduce the risk for coronary artery disease.
Peripheral arterial disease prevalence has also been shown to be reduced with increased
fruit and vegetable consumption according to a study by Heffron et al. (2017). In this
study, participants who consumed at least three servings of fruits and vegetables daily
had an 18% reduced risk of developing peripheral arterial disease as compared to those
who ate fruits and vegetables less than monthly or not at all (p < .001; Heffron et al.,
2017). Researchers also found those who followed six of the AHA’s Life’s Healthy
Seven behaviors had a 10.23 (95% CI, 3.85, 27.16) increased odds of healthy vascular
aging as compared to those who followed zero to one (Niiranen et al., 2017), adding to
evidence showing the importance of dietary and lifestyle factors on vascular health.
Plant-based dietary impact on blood pressure generally has been positive with
some mixed results. In a worksite-based, 22-week intervention, blood pressure in the
intervention group participants did not change or declined very slightly (-0.3 mmHg to 0.9 mmHg; Ferdowsian et al., 2010). However, systolic and diastolic blood pressure of
participants in the control group rose between 5.1 mmHg and 6.6 mmHg over the course
of the study, leading to a between group difference of -6.9 mmHg systolic (p = .01) and 6.2 mmHg diastolic (p = .001; Ferdowsian et al., 2010). In a follow-up 18-week plantbased intervention study (Mishra, Barnard et al., 2013), both intervention and control
groups had slight declines in blood pressure (-1.7 to -2.8 systolic and -2.0 to -2.4
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diastolic) but these were not statistically significant nor were there differences between
the two groups.
In a meta-analysis including seven clinical trials and 32 observational studies,
vegetarian diets were associated with moderate reductions in systolic and diastolic blood
pressure (Yokoyama et al., 2014). In the intervention studies, a mean decrease in systolic
blood pressure of 4.8 mmHg (95% CI, -6.6, -3.1) and a 2.2 mmHg decrease in diastolic
blood pressure (95% CI, -3.5, -1.0) were seen (Yokoyama et al., 2014) . The
observational studies showed a slightly larger difference with vegetarian diets associated
with a mean decrease in systolic blood pressure of 6.9 mmHg (95% CI, -9.2, -4.7) and
diastolic blood pressure of 4.7 mmHg (95% CI, -6.3, -3.1; Yokoyama et al., 2014).
When considering dietary impact on blood pressure or cardiovascular disease
overall, the quality of plant-based foods consumed also matters. In an analysis using data
from the NHS, NHS 2, and Health Professionals Follow-up Study, Satija et al. (2017)
created a plant-based diet index to evaluate the relative impact of different foods. The
foods were categorized according to three different indices: an overall plant-based index,
a healthful plant-based index, and an unhealthful plant-based index. Healthful foods
were whole grains, fruits, vegetables, nuts, legumes, vegetable oils, tea, and coffee while
the unhealthful foods were juices, sweetened beverages, refined grains, potatoes, French
fries, sweets, and animal-derived foods. Participants were divided into deciles based on
their reported dietary intake and compared with regard to CHD events. For over
4,833,042 person-years of follow-up, the healthful plant-based diet was associated with a
significantly lower incidence of CHD (HR 0.75, 95% CI 0.68, 0.83) while the unhealthful
plant-based diet was associated with an increased risk of CHD (HR 1.32, 95% CI 1.20,
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1.46; Satija et al., 2017). This study was striking as it was the first to quantify healthful
and unhealthful plant-based foods and to highlight the importance of choosing whole,
unprocessed foods for cardiovascular disease protection.
Diabetes
Satija et al. (2016) also examined data from the NHS 1 and NHS 2 and the Health
Professionals Follow-up Study in relation to diabetes and found similar results: the
general plant-based diet was moderately inversely associated with diabetes incidence (HR
0.80, 95% CI 0.74, 0.87); the healthful plant-based diet was more protective against
diabetes occurrence (HR 0.66, 95% CI 0.61, 0.72); and the unhealthful plant-based diet
was positively associated with diabetes, showing an increased risk (HR 1.16, 95% CI
1.08, 1.25). Eating any plant-based foods is not enough to confer protection; they must
be primarily unprocessed and nutrient dense.
These results were confirmed in a series of projects in the Marshall Islands that
have been very effective in reducing the burden of diabetes in a population with one of
the highest rates of diabetes in the world largely due to intake of unhealthful, highly
processed plant and animal-based foods (Davis, 2017). The Diabetes Wellness Project
begun in 2006 enrolled 169 residents of Majuro (one of the Marshall Islands) who either
had glycated hemoglobin (HbA1c) levels greater than or equal to 8% or were taking
diabetes medications into a study with a randomized parallel design with five overlapping
cohorts for 24 weeks. The intervention participants were involved in an intensive
lifestyle program. Content included structured exercise, cooking classes, grocery
shopping tours, and educational sessions on disease management, eye and foot care,
stress management, and gardening. Participants met up to five hours per day three days
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per week. The program also included menu planning and preparation and consumption
of three meals per day (Davis, 2017).
Within two weeks, 90% of participants were able to discontinue diabetes
medications and reported decreased pain, improved sleep, increased energy, improved
bowel function, and the ability to think more clearly (Davis, 2017). Participants’ HbA1c
declined 0.7% in two weeks and 1.9% by 12 weeks. Fasting blood sugar declined by an
average of 71mg/dl at two weeks and 48 mg/dl at 12 weeks. Continued work has shown
similar benefits with community outreach and ongoing diabetes initiatives in schools,
work-places, churches, and hospitals (Davis, 2017).
Other researchers have seen positive, if not so dramatic, results when participants
with diabetes followed a plant-based diet. In a small pilot study investigation of whether
dietary changes alone could contribute to improved diabetes management, 11 subjects
were randomized to a low-fat vegan diet (n = 7) or a conventional low-fat diet (n = 4;
Nicholson et al., 1999). Over 12 weeks, intervention group participants decreased their
fasting serum glucose by 28% as compared to a 12% decrease in the control group
participants (p < .05). Four of six experimental group participants were able to reduce or
stop oral hypoglycemic agents and two participants had reduction in insulin dosages,
while none in the control group had medication changes (Nicholson et al., 1999).
A pair of studies comparing a low-fat vegan diet with the typical American
Diabetes Association (ADA) diet followed patients for 22 weeks (Barnard et al., 2006)
and an additional 52 weeks (Barnard et al., 2009). In both time-frames, the vegan diet
performed as well as or better than the ADA diet for glycemic control and other
measures. At 22 weeks, 43% of experimental group participants (21 of 49) reduced
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diabetes medications as compared to 26% (13 of 50) in the ADA group (Barnard et al.,
2006). While all participants’ HbA1c declined, a statistically significant difference
between the two groups as a whole was not seen. When considering only those who did
not have medication changes, however, HbA1c fell 1.23% in the vegan group and 0.38%
in the ADA group (p = .01; Barnard et al., 2006). Most differences between the two
groups were no longer significant at 74 weeks but both groups had continued weight loss
and improvement in HbA1c; participants in the vegan group had lower total and LDL
cholesterol (Barnard et al., 2009). Of note, the vegan participants had greater adherence
to the diet than the ADA participants (67% vs 44% p = .019) at 22 weeks and no
significant differences in measures of acceptability were seen between the two groups at
either 22 or 74 weeks (Barnard et al., 2009).
Observational and population-based studies have shown the potential of plantbased diets to prevent and potentially treat diabetes. Sluijs et al. (2010) following 38,094
participants in the European Prospective Investigation into Cancer and Nutrition (EPICNL) study found that over 10 years of follow-up, participants in the highest quartile of
total protein intake had an approximately two-fold increased risk of diabetes as compared
to those in the lowest quartile (HR 2.15, 95% CI 1.77, 2.60). This risk increased slightly
when considering those in the highest quartile of animal protein intake (HR 2.18, 95% CI
1.80, 2.63). Substituting 5% protein for either fat or carbohydrates, while keeping total
caloric intake constant, increased the risk of diabetes by approximately 30% (HR 1.31,
95% CI 1.06, 1.61 for fat and HR 1.28, 95% CI 1.01, 1.61 for carbohydrates; Sluijs et al.,
2010).
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In a meta-analysis and systematic review of 13 randomized controlled trials,
replacing animal protein with plant protein was found to be protective for diabetes
(Viguiliouk et al., 2015). Declines in HbA1c (-0.15%, 95% CI -0.26%, -0.05%), fasting
glucose (-0.53 mmol/L, 95% CI -0.92, -0.13) and fasting insulin (-10.09 pmol/L, 95% CI
-17.31, -2.86) were seen after replacing approximately 35% of total protein with plantbased sources (Viguiliouk et al., 2015). In a separate systematic review and metaanalysis of 12 cohort studies, Aune, Ursin, and Veierød (2009) found red and processed
meat intake to be associated with an increased risk of diabetes (RR 1.21, 95% CI 1.07,
1.38 for red meat and RR 1.41, 95% CI 1.25, 1.60 for processed meat). Likewise, in a
study looking at health professionals over an average of 12 years (Malik, Li, Tobias, Pan,
& Hu, 2016), higher intakes of total and animal protein were associated with increased
diabetes risk (HR 1.07, 95% CI 1.01, 1.17 for total protein and HR 1.13, 95% CI 1.06,
1.21 for animal protein). Substitution of plant protein for animal protein significantly
reduced diabetes risk (HR 0.77, 95% CI 0.70, 0.84) for each 5% substitution (Malik et al.,
2016).
When not looking at individual nutrients but at overall dietary patterns,
researchers of the Adventist Health Study-2 found a significantly decreased risk of
diabetes in vegetarians as compared to non-vegetarians (Tonstad et al., 2013). After
controlling for variables such as gender, age, and BMI, vegans had the lowest diabetes
incidence over two years with an odds ratio of 0.38 (95% CI 0.24, 0.62) as compared to
omnivores. Lacto-ovo and semi-vegetarians also had a decreased risk, although not as
pronounced as among vegan participants. Notably, Tonstad et al. (2013) looked
specifically at Black participants and found “the dimension of the protection associated
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with vegetarian diets was as great as the excess risk associated with Black ethnicity” (p.
1), showing plant-based diet adoption to be particularly beneficial for Black Americans.
Weight
Much of the benefit of plant-based diets for cardiovascular disease and diabetes is
likely due to decreased weight among those following a plant-based or vegetarian diet.
Observational studies have shown vegan women to have a significantly lower risk of
overweight or obesity as compared to omnivores (OR=0.35: 95% CI: 0.18, 0.69; Newby,
Tucker, & Wolk, 2005). Likewise, a longitudinal study (Rosell, Appleby, Spencer, &
Key, 2006) following 21,966 participants over five years showed that while all groups
gained some weight, the weight gain among vegans was less than among meat-eaters.
Vegan men gained an average of 284 g per year and vegan women an average of 303 g as
compared to 389 g for meat-eating men and 398 g for meat-eating women (p < .05 for
both sexes; Rosell et al., 2006). Notably, the smallest weight gain was seen in
participants who changed to a diet containing fewer animal foods and in those with “the
highest intake of carbohydrates and the lowest intake of protein” (Rosell et al., 2006, p.
1394).
Reviews of diet and weight loss have also found plant-based diets to be associated
with greater weight loss than traditional omnivorous diets. Barnard, Levin, and
Yokoyama (2015) performed a systematic review and meta-analysis of 15 clinical trials
in which participants were prescribed a vegetarian or vegan diet with weight loss as an
outcome. The researchers found vegetarian or vegan diets to be associated with a “mean
weight change of −3.4 kg (95% CI −4.4, −2.4; p < .001) in an intention-to-treat analysis
and −4.6 kg (95% CI −5.4, −3.8; p < .001) in a completer analysis” (Barnard et al., 2015,
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p. 967) over a range of four weeks to greater than two years. A review of 12 randomized
controlled trials comparing vegetarian and vegan diets to non-vegetarian diets for weight
loss showed participants following a vegan diet lost 2.52 kg (95% CI -3.02, -1.98) more
than those following an omnivorous diet over a median duration of 18 weeks (Huang,
Huang, Hu, & Chavarro, 2016).
Individual studies have confirmed these results. In a 22-week study (Ferdowsian
et al., 2010) in which employees at two similar worksites were randomized to follow a
low-fat vegan diet or make no dietary changes, participants in the intervention group lost
an average of 5.1 kg while those in the control group gained an average of 0.1 kg (p <
.0001). Participants in the intervention group also had greater changes in waist
circumference and waist to hip ratio and were more likely to lose at least 5% of total
body weight (48.5% vs 11.1%, p < .0001; Ferdowsian et al., 2010). A follow-up 18week study (Mishra et al., 2013) including participants from 10 worksites (five control
and five intervention) resulted in an average weight loss of 4.3 kg among study
completers as compared to 0.08 kg in the control group participants (p < .001).
Researchers conducting a randomized controlled trial comparing five different
weight-loss diets--vegan, vegetarian, pesco-vegetarian, semi-vegetarian, and omnivorous
--found that while all groups lost weight, those on the vegan diet lost more than any of
the other groups (Turner-McGrievy, Davidson, Wingard, Wilcox, & Frongillo, 2015). At
six months, the vegan group had lost an average of 7.5% (± 4.5%) of starting body
weight as compared with 3.1% (± 3.4%) in the omnivorous group (p = .03), 3.2% (±
3.8%) in the semi-vegetarian group (p = .03), and 3.2% (± 3.4%) in the pesco-vegetarian
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group (p = .02). Adherence was similar between all groups (Turner-McGrievy et al.,
2015).
Evidence also suggested plant-based diets favorably affected obesity related
inflammatory markers. A review by Eichelmann, Schwingshackl, Fedirko, and
Aleksandrova (2016) of 29 intervention trials investigating inflammatory biomarkers in
those following plant-based diets found decreases in the mean concentrations C-reactive
protein (-0.55 mg/L, 95% CI -0.78, -0.32), interleukin 6 (-0.25 ng/L, 95% CI -0.56, 0.06),
and soluble intercellular adhesion molecule (-25.07 ng/ml, 95% CI -52.32, 2.17).
Although only the C-reactive protein was statistically significant, the others approached
significance and the review included studies that were not exclusively plant-based, which
could have attenuated the results (Eichelmann et al., 2016). Nonetheless, even largely
plant-based diets appeared to be associated with improved inflammatory markers and as
such could be useful for decreasing associated chronic disease risk.
This finding correlated with findings from a study by Ma et al. (2007) comparing
the dietary quality of seven popular weight loss plans: The New Glucose Revolution,
Weight Watchers, Atkins, South Beach, Zone, Ornish, and the 2005 U.S. Department of
Agriculture Food Guide Pyramid. In this study, Ma et al. found that according to the
Alternate Healthy Eating Index, which evaluates diets for the degree to which they reduce
cardiovascular and other chronic disease risk, the Ornish diet (a low-fat, plant-based diet)
scored the highest at 64.6 out of 70 possible points. The Atkins 45-gram carbohydrate
diet, which is a high-fat, low-carbohydrate diet, had the lowest score of 42.3. The 2005
USDA Food Guide Pyramid scored 48.7 (Ma et al., 2007). While many diets might be
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comparable in weight loss, long-term effects and nutritional risks should be considered
important as well.
Cancer
While few studies investigating the impact of plant-based diets on cancer have
been completed and the influence might not be as strong as for cardiovascular disease,
diabetes, and weight management, compelling evidence showing the benefits of plantbased diets has been published. Tantamango-Bartley, Jaceldo-Siegl, Fan, and Fraser
(2013) examined the association between dietary patterns overall and site-specific cancer
incidence risk among 69,120 participants in the Adventist Health Study-2. These
researchers found vegetarian diets to be associated with a reduced risk of overall cancer
and gastrointestinal tract cancers (HR 0.92, 95% CI 0.85, 0.99 and HR 0.76, 95% CI
0.63, 0.90, respectively). Vegan diets were associated with reduced overall cancer risk
(HR 0.84, 95% CI 0.72, 0.99) and a substantially reduced risk for female-specific cancers
(HR 0.66, 95% CI 0.47, 0.92; Tantamango-Bartley et al., 2013). In a separate analysis,
male vegan participants were found to have a significantly reduced prostate cancer rate
(HR 0.65, 95% CI 0.49, 0.85; Tantamango-Bartley et al., 2016). Of note, all study
participants ate relatively small amounts of meat at baseline so the results could be even
more pronounced when compared to those who have greater meat intake (TantamangoBartley et al., 2013, 2016). Other researchers analyzing data from the Adventist Health
Study 2 found vegetarians to have a significant reduction in colorectal cancer incidence
(HR 0.78, 95% CI 0.64, 0.95), with the greatest risk reduction seen in pesco-vegetarians
(HR 0.57, 95% CI 0.40, 0.82; Orlich et al., 2015).
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In addition to data from the Adventist Health Studies, most knowledge related to
diet and cancer came from a series of United Kingdom studies, the Oxford Vegetarian
Study, and the European Prospective Investigation into Cancer and Nutrition (EPIC)Oxford cohort. Data from the Oxford Vegetarian Study, a prospective investigation of
11,140 vegetarians and non-vegetarians recruited between 1980 and 1984, showed
colorectal cancer risk to be positively associated with white bread consumption (RR 2.25,
95% CI 1.25, 4.04) and inversely associated with high fruit intake (RR 0.57, 95% CI
0.34, 0.97; Sanjoaquin, Appleby, Thorogood, Mann, & Key, 2004). In a pooled analysis
of data from both the EPIC-Oxford Cohort and the Oxford Vegetarian Study, Key et al.
(2014) found a significantly reduced risk of stomach cancer (RR 0.37, 95% CI 0.19,
0.69), lymphatic and blood cancers (RR 0.64, 95% CI 0.49, 0.84), multiple myeloma (RR
0.23, 95% CI 0.09, 0.59), and overall cancer incidence (RR 0.88, 95% CI 0.82, 0.95)
among vegetarians as compared to omnivores. Using data from the EPIC study, Allen et
al. (2013) also found a 3% increase in animal protein intake to be associated with an
increased urothelial cell carcinoma risk (HR 1.15, 95% CI 1.03, 1.30) while a 2%
increase in plant protein intake was associated with a reduced risk (HR 0.77, 95% CI
0.64, 0.93). Although no single food is protective against all cancers, “research shows
that a diet filled with a variety of vegetables, fruits, whole grains, beans and other plant
foods helps lower risk for many cancers” (American Institute for Cancer Research, 2017,
para. 1).
Other Physical Conditions
Evidence is mounting for plant-based dietary benefits for other conditions as well.
Dai, Niu, Zhang, Jacques, and Felson (2017) found increased dietary fiber intake to be
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inversely correlated with knee osteoarthritis and with worsening knee pain in established
knee osteoarthritis. Boutot et al. (2017) used data from the Nurses’ Health Study II and
found vegetable protein to be inversely associated with early menopause. Women
consuming at least 9% of total calories from vegetable protein had a substantially reduced
risk of early menopause as compared to those consuming less than 4% of total calories
from vegetable protein (HR 0.41, 95% CI 0.19, 0.88). Pasta, dark bread, and cold cereal
were associated with a lower risk for early menopause while red meat intake was
associated with a greater risk (12% per serving, 95% CI 1, 23%; Boutot et al., 2017).
Plant-based diets have also been shown to be helpful for dysmenorrhea (Barnard, Scialli,
Hurlock, & Bertron, 2000), migraine headache pain (Bunner, Agarwal, Gonzales,
Valente, & Barnard, 2014), and slowing cognitive decline with aging (Kang, Ascherio, &
Grodstein, 2005; Morris et al., 2018)
Evidence is also growing about diet’s role in the health and composition of the
intestinal microbiome with plant-based diets contributing to a much healthier and more
diverse gut bacteria population than those including meat (Jardine, 2017). This might be
a reason why meat intake is associated with increased risk for cardiovascular disease and
other inflammatory diseases. Stancic (2017) found consumption of a standard Western
diet high in meat, processed foods, sugar, and fat was associated with an array of
autoimmune diseases including multiple sclerosis, inflammatory bowel disease,
inflammatory arthritis, and systemic lupus erythematosus among others. The mechanism
for many of these diseases appears to be related to changes in intestinal microbiota and
could potentially be decreased with adherence to plant-based diets (Stancic, 2017).
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Persons with autoimmune diseases could be positively affected by adherence to a
healthful, largely plant-based diet according to recent research by Fitzgerald et al. (2018)
who created a diet quality score based on reported intake of fruits, vegetables, legumes,
whole grains, added sugar, and red and processed meat among 7,639 participants with
multiple sclerosis. Those in the highest quintile of dietary intake (indicating greater
consumption of fiber, calcium, whole grains, fruits, vegetables, and legumes; and lower
consumption of added sugar, and red and processed meats) had improved outcomes in
many areas. Those with higher dietary scores reported lower levels of disability as
measured by the Patient-Determined Disease Steps (PDDS) Scale (OR 0.80, 95% CI
0.69, 0.93), depression (OR 0.85, 95% CI 0.70, 0.97), severe fatigue (0.69, 95% CI 0.59,
0.81), pain (0.56, 95% CI 0.48, 0.67), and cognitive impairment (0.67, 95% CI 0.55,
0.79) as compared to those with poorer dietary scores. Potential reasons for these
differences include the influence diet could have on “gut microbiota, immune status, and
burden of oxidative stress” (Fitzgerald et al., 2018, p. e8).
Mental Health
Researchers have found plant-based diets to be associated with improved
psychological health in addition to their physical benefits. A systematic review and
meta-analysis of 21 studies by Lai et al. (2014) showed a healthful dietary pattern with
high intake of fruit, vegetables, fish, and whole grains to be associated with a reduced
risk of depression (OR: 0.84, 95% CI 0.76, 0.92). The only randomized controlled trial
included in this review was one by Beezhold and Johnston (2012) in which 39 omnivores
were randomly assigned to a control group, a fish-only group, or a vegetarian group.
After two weeks, participants in the vegetarian group reported less stress according to the
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Depression Anxiety Stress Scales (DASS; p = .045) and confusion/bewilderment on the
Profile of Mood States (POMS) questionnaire (p = .003; Beezhold & Johnston, 2012). In
a later observational study by Beezhold, Radnitz, Rinne, and DiMatteo (2015), women
following a vegan diet reported lower stress than omnivorous women (p = .023) and men
following a vegan diet reported less anxiety than omnivorous men (p = .006). Stress in
the vegan women was positively correlated with sweet intake and anxiety in men was
inversely related to daily fruit and vegetable intake (Beezhold et al., 2015).
Other researchers found similar results. In a quasi-experimental study examining
the impact of diet on emotional well-being and productivity, Agarwal et al. (2015) found
participants randomly assigned to a plant-based intervention group reported statistically
significant improvements in many domains. Among 292 participants, those in the
intervention group reported improvements in depression (p = .02), anxiety (p = .04),
fatigue (p < .001), emotional well-being (p = .01), daily functioning (p = .01), and general
health (p = .02) as measured by the Short Form-36 questionnaire. In addition,
participants in the plant-based intervention groups had decreased work-related (p = .02)
and non-work-related (p < .001) impairment because of health as measured by the Work
Productivity and Activity Impairment questionnaire--general health version (Agarwal et
al., 2015). Notably participants in the Agarwal et al. study and the Beezhold and
Johnston (2012) study were randomized to the plant-based group and still had
improvements in many psychosocial measures despite not having chosen the diet. Other
studies also found plant-based diets to be equal or superior to other diets in terms of
adherence and acceptability (Berkow, Barnard, Eckart, & Katcher, 2010; Moore,
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McGrievy, & Turner-McGrievy, 2015; Sobiecki, Appleby, Bradbury, & Key, 2016),
showing this diet be a viable option for many people.
Nutrition of Plant-Based Diets
Despite the physical and psychological benefits of plant-based diets, people
remain concerned about whether a diet devoid of animal products can provide adequate
nutrition. If such a diet is undertaken with some care and thought, it can be a healthful
and safe choice for people in all stages of life (Melina, Craig, & Levin, 2016) and is often
more nutritious than the standard American diet. A study evaluating the nutritional
quality of vegan, vegetarian, semi-vegetarian, pesco-vegetarian and omnivorous diets
utilizing the food frequency questionnaire (FFQ) and Health Eating Index 2010 (HEI2010) showed participants following a vegan diet had a favorable nutritional intake in
many categories (Clarys et al., 2014). Vegans reported a mean daily caloric intake of
2,383 kcal per day as compared to 2,985 kcal among omnivores (p < .001), a difference
of 602 kcal per day. Vegans reported consuming approximately half the amount of total
fat (68 g vs 122 g, p < .0001) and saturated fat (21 g vs 54 g, p < .0001) as omnivores and
reported the highest dietary fiber intake with daily intake of 41g in vegans and 27 g in
omnivores (p < .0001). Surveyed vegan participants had calcium intake below
recommended guidelines at a mean of 738 mg/day but met recommended levels for all
other nutrient categories. Mean protein intake among vegans was 82 grams per day,
above current recommendations of 0.8 g/kg/day. The vegan participants also scored
significantly higher on the HEI-2010 than the other groups with a total mean score of
65.4 for the vegans and 54.2 for the omnivores (p < .001). The researchers concluded the
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use of indexing systems estimating overall diet quality consistently indicated vegan diets
are the most nutritious of all dietary choices (Clarys et al., 2014).
A 22-week interventional study in which participants were randomized to follow
a vegan diet or maintain their current diet showed substantial nutrient changes in the
vegan group (Levin, Ferdowsian, Hoover, Green, & Barnard, 2010). Both groups had
similar dietary intake at baseline but at 22-weeks, the 68 participants in the intervention
group reported lower intake of calories, total fat, trans fat, saturated fat, cholesterol,
protein, vitamin D, vitamin B-12, and zinc when compared to baseline. The vegan
subjects reported increased intake of carbohydrates, fiber, vitamin C, magnesium,
potassium, beta-carotene, vitamin A, vitamin K, folate, sodium, and iron. Reported
dietary intake changes in the control group were smaller, leading to substantial betweengroup differences. The intervention group’s reported mean daily fat intake, for example,
declined from 40.1 g to 23.3 g as compared to a change in the control group from 40.5 g
to 40.1 g, leading to a between group difference of 16.5 g (95% CI -20.4, -16.5, p <
.0001). Reported daily fiber intake in the intervention group doubled from 10.4 g at
baseline to 20.5 g at 22 weeks. Fiber intake in the control group increased slightly from
8.9 g to 10.2 g, leading to a between group difference of 8.9 g (95% CI 6.2, 11.7, p <
.0001; Levin et al., 2010).
The results of the Levin et al. (2010) study were confirmed in a second study
evaluating nutritional changes during an 18-week plant-based intervention (Mishra,
Barnard et al., 2013). All the same nutrient intake changes were seen as compared to
baseline. Between group differences were also similar, although the difference in caloric
intake between groups was not statistically significant. Intervention group participants

38
reported a decrease in caloric intake from baseline of 331 kcal per day as compared to a
decrease of 124 kcal in the control group for a non-significant between group difference
of 112 kcal (95% CI -409, 185, p = .41). Calcium intake in both groups was below
recommended levels, however, and decreased further in the plant-based group,
highlighting the importance of educating participants on increasing intake of calcium-rich
plant foods such as leafy greens and legumes (Mishra, Barnard et al., 2013).
Recommendations of Organizations
As the evidence regarding plant-based diets mounts, organizations and
governments are beginning to endorse plant-based diets as a nutritionally sound and
preferred dietary choice. In the United States and internationally, the number of entities
advocating greater intake of plant-based foods continues to grow.
U.S. Dietary Guidelines 2015
The most recent dietary guidelines released in the United States recommended
three healthy eating patterns: A Healthy US Style pattern, a Healthy Mediterranean Style
Pattern, and a Healthy Vegetarian Pattern (U.S. Department of Health and Human
Services and U.S. Department of Agriculture, 2015). While the US Style and
Mediterranean Patterns allow for intake of meat and dairy, all three patterns emphasize
greater intake of fruits, vegetables, and whole grains. The guidelines also recommend
limiting intake of meats, processed meats, processed poultry, sugar-sweetened foods
(particularly beverages), and refined grains.
American Academy of Nutrition
and Dietetics
In 2016, the American Academy of Nutrition and Dietetics (Melina et al., 2016)
published a position paper regarding vegetarian diets. The conclusions were that
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“appropriately planned vegetarian, including vegan, diets are healthful, nutritionally
adequate, and may provide health benefits for the prevention and treatment of certain
diseases” (Melina et al., 2016, p. 1970). The authors also asserted vegan and/or
vegetarian diets were appropriate for all stages of the life cycle including infancy,
pregnancy, old age, childhood, and for athletes (Melina et al., 2016).
American Medical Association 2017
At the annual American Medical Association (AMA) meeting in June, 2017, the
House of Delegates issued a policy statement regarding nutrition and diet. The statement
was published as follows, “Our AMA hereby calls on U.S. hospitals to improve the
health of patients, staff, and visitors by (1) providing a variety of healthful food,
including plant-based meals and meals that are low in fat, sodium, and added sugars, (2)
eliminating processed meats from menus, and (3) providing and promoting healthful
beverages" (American Medical Association, 2017, para. 2). This policy statement, the
first of its kind from the AMA, has the potential to be significant due to the AMA’s
influence over a large segment of American healthcare.
American Heart Association 2017
Also, the AHA (Sacks et al., 2017) issued a presidential advisory regarding
dietary fats and cardiovascular disease, stating, “Taking into consideration the totality of
the scientific evidence, satisfying rigorous criteria for causality, we conclude strongly
that lowering intake of saturated fat and replacing it with unsaturated fats, especially
polyunsaturated fats, will lower the incidence of CVD” (p. e1). While this advisory did
not specifically mention plant-based foods, plants are the source of the recommended fats
while saturated fats come predominantly from animal derived foods. The AHA
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recommendation was in agreement with guidelines from other organizations such as the
National Lipid Association’s (cited in Jacobson et al., 2015) recommendation to attempt
intensive lifestyle treatment including nutritional interventions, prior to initiation of
medication for hyperlipidemia. Specific National Lipid Association recommendations
included limiting dietary cholesterol intake to less than 200 mg/day and ensuring intake
of a variety of plant-based foods and lean protein (Jacobson et al., 2015).
International Dietary Guidelines
American organizations are not the only ones shifting toward recommending
more plant-based foods. The draft of the Canadian Dietary Guidelines is based on three
guiding principles for nutritious eating (Health Canada, 2017). The first principle is a
variety of nutritious foods and beverages should serve as the foundation of a healthful
diet with “regular intake of vegetables, fruit, whole grains and protein-rich foods,
especially plant-based sources of protein” (Health Canada, 2017, para. 1). The other
principles are that “processed or prepared foods and beverages high in sodium, sugars or
saturated fat [which] undermine healthy eating” should be avoided, and “knowledge and
skills are needed to navigate the complex food environment and support healthy eating”
(Health Canada, 2017, para. 2-3). The Canadian Diabetes Association (Rinaldi,
Campbell, Fournier, O'Connor, & Madill, 2016) recently published a review of plantbased diets and concluded plant-based diets should be used for the management of Type
2 diabetes and efforts should be made to increase their use in clinical practice.
Brazil’s (Ministry of Health of Brazil, 2014) guidelines stated, “Natural or
minimally processed foods, in great variety, and mainly of plant origin, are the basis for
diets that are nutritionally balanced, delicious, culturally appropriate, and supportive of
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socially and environmentally sustainable food systems” (p. 26). Like the Canadians, the
Brazilians made sensible suggestions such as eating with others, making food and eating
an important part of life, exercising regularly, and being cautious of advertising and
marketing. The newly released Belgian Dietary Guidelines (Flemish Institute for Healthy
Living, 2017) are similar. The first recommendation is to have minimally processed
vegetable products serve as the basis of each meal and the second to limit consumption of
all animal products.
Evidence-Practice Gap
Nutrition Education of Healthcare
Providers
Unfortunately, physicians and other healthcare providers have received very little
nutrition training in general and, except for very few universities, no education on plantbased diets. Only a handful of medical schools, such as the Maine Medical Center in
Portland, Maine, have incorporated plant-based nutrition into their curriculum. A survey
of medical schools published in 2010 revealed medical students received an average of
only 19.6 hours of total nutrition training over four years and only 27% of surveyed
schools met the 25 hours recommended by the National Academy of Sciences (Adams,
Kohlmeier, & Zeisel, 2010). Only 25% of medical schools offered a dedicated nutrition
course in 2008, down from 35% in 2000 (Kris-Etherton et al., 2014).
Other researchers have found similar results. In the cardiologist accreditation
document, nutrition was not mentioned, only 8% of cardiologists reported having an
adequate nutrition education, and 90% reported receiving little to no nutrition education
during fellowship (Devries et al., 2017). The majority of surveyed cardiologists,
however, believed diet to be beneficial and important (89%) and 53% expressed interest
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in obtaining additional education (Devries et al., 2017). Similarly, in family medicine
and internal medicine requirements for postgraduate education, few if any nutritional
competencies were required (Sierpina et al., 2013). A national effort to improve and
standardize nutrition education in medical schools, through the Nutrition Academic
Award, made some promising strides before losing funding and seeing many of those
efforts dissolve (Kris-Etherton et al., 2014). While the curricula, syllabi, and practice
guidelines developed through this program remain available, few schools remain
committed to their use and “the national program failed to achieve wide-ranging effects”
(DiMaria‐Ghalili et al., 2013, p. 22).
Nutrition education of nurses does not appear to be much better. No nutritional
content is required for undergraduate or graduate nursing education; however, it is
considered testable content on the National Council Licensure Examination for
Registered Nurses (DiMaria-Ghalili et al., 2014). Most schools provide basic nutritional
education but few as a stand-alone course; the curriculum tends to focus on general
nutrition concepts, enteral and parental feeding, and therapeutic diets rather than nutrient
dense diets or risk factor reduction. Only 50% of graduate faculty feel nutrition training
is adequate; practicing nurse practitioners have listed nutrition as a priority topic of
interest and “requested that additional content be developed to help them achieve the
skills they need… in everyday clinical settings” (DiMaria-Ghalili et al., 2014, p. 1186S).
This gap in nutrition education training leaves nurses and “physicians poorly
prepared to counsel patients on diet, nutrition, and behavior change” (Crawford & Aspry,
2016, p. 23) , which represents a missed opportunity to impact the health of all
Americans. Only 14% of physicians feel adequately trained to provide nutritional
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counseling (Sierpina et al., 2013) and few do so routinely. With the focus change in
medicine from a fee-for-service model to prevention and health promotion, nutrition
counseling is becoming more important; however, providers need to be up to the task and
able to provide the information patients need and want (DiMaria‐Ghalili et al., 2013). As
Kris-Etherton et al. (2014) stated, there is “a compelling need to markedly improve
nutrition education for health care professionals and to establish curricular standards and
requisite nutrition and physical education competencies in the education, training, and
continuing education for health care professionals” (p. 1153S).
Nutrition Counseling by Healthcare
Providers
Such improvements have not happened yet on a large scale. Patients are receiving
little to no information about nutrition in general and even less about plant-based
nutrition--even though they would like to. As Oberg and Frank (2009) reported, a
majority of patients cited their physician as the primary source of lifestyle information
and often would follow recommendations of a trusted practitioner. As many as 90% of
patients would like to receive more lifestyle advice from their physicians (Ahmed,
Delgado, & Saxena, 2016) and physicians also consider providing this advice important.
In several studies, large majorities of surveyed providers believed nutrition counseling
was important and part of their responsibilities in caring for patients (Kushner, 1995;
Saliba, Sammut, Vickers, & Calleja, 2011; Vickers, Kircher, Smith, Petersen, &
Rasmussen, 2007). Nutrition counseling has also been listed a Healthy People objective
since 2000, with the Healthy People 2020 Nutrition and Weight Status (NWS) objective
6.3: “increase the proportion of physician office visits that include counseling or
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education related to nutrition or weight” (Office of Disease Prevention and Health
Promotion, 2012, NWS-6).
This belief in the importance of nutritional counseling has not, however,
translated into practice. The Healthy People 2010 objective was to increase to 75% the
proportion of office visits including nutritional counseling; however, at a midcourse
review, the proportion had declined from 42% to 40% (Kolasa & Rickett, 2010)--hence
the need to keep it as a 2020 objective. Bock, Diehl, Schneider, Diehm, and Litaker
(2012) systematically reviewed 18 observational studies including data on 6,388
physicians and 1,783 other primary care providers regarding the frequency of behavioral
counseling for cardiovascular disease prevention. Nutrition counseling was found to be
highly deficient. While the providers reported initiating smoking cessation counseling
roughly 50% of the time, physicians reported assessing patients’ diets only 9-37% of the
time (Bock et al., 2012). In direct observation studies, only 6% of physicians provided
nutritional counseling in greater than 50% of patient encounters for an average duration
of 55 seconds. Counseling frequency increased for patients with cardiovascular disease
risk factors, which was beneficial for them but indicated a substantial lost opportunity for
primary prevention interventions. While nurses were found to perform slightly better
than physicians, they still fell far short of counselling recommendations (Bock et al.,
2012).
Kolasa and Rickett (2010), using data from the 2000 and 2011 National Health
Interview Surveys, also found nutritional counseling well below the Healthy People 2010
goal of 75%. In 2000, only 23.7% of participants reported receiving any sort of dietary
counseling from a healthcare provider in the past year (Ahmed et al., 2016). While this
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increased to 32.6% in 2011, it was still well below the 75% recommendation. Also, as
noted in the Bock et al. (2012) review, obese patients were significantly more likely to
receive nutrition counseling than normal weight patients with an adjusted odds ratio in
2011 of 3.90 (95% CI 3.62, 4.20; Ahmed et al., 2016), again indicating a lack of
discussion in primary prevention. A concerning finding was nutrition counseling was
significantly less likely to occur among those without health insurance in 2000 (AOR
0.68, 95% CI 0.57, 0.82) and even more so in 2011 (AOR 0.40, 95% CI 0.37, 0.44;
Ahmed et al., 2016). This lack of nutrition education and counseling likely will increase
health disparities already experienced by those at the lower end of the economic
spectrum.
One of the only studies focusing specifically on plant-based nutrition counseling
showed that although 72% of staff in a diabetes treatment center were aware of plantbased diets, only 32% recommended plant-based diets to patients (Lee et al., 2015).
Reasons given for this disconnect included perceptions that the diet was unrealistic and
too difficult, patients would be disagreeable to such a diet, and there were no “clear
clinical practice guidelines and diet-specific educational support” (Lee et al., 2015, p. 3).
Interestingly, 66% of patients in the same setting expressed they would be willing to
attempt following a plant-based diet for three weeks, contradicting providers’ concerns
that patients would not be open to such a change (Lee et al., 2015).
These concerns, however, have not been exclusive to plant-based diets.
Researchers have investigated why nutritional counseling does not occur more often in
primary care visits. In a seminal work published in 1995, Kushner found the primary
barriers to be “lack of time, patient noncompliance, inadequate teaching materials, lack of

46
counseling training, lack of knowledge, inadequate reimbursement, and low physician
confidence” (p. 546). These same barriers are still present today. Despite reimbursement
changes in which medical nutrition therapy, weight management services, and some
obesity treatments frequently are reimbursed, they are underutilized. Fewer than 20% of
those eligible for weight management services provided by a dietitian take advantage of
this benefit (Kolasa & Rickett, 2010). Likewise, although many resources are available
to help providers talk about nutrition with patients, most are not used perhaps due to lack
of awareness or the perception that the materials are inappropriate for a given practice or
patient population (Kolasa & Rickett, 2010).
As discussed above, lack of nutrition education certainly is an important barrier.
Another major factor contributing to poor nutrition counseling in primary care is the
influence of the providers’ own behaviors. As Oberg and Frank (2009) found, “One of
the strongest predictors of health promotion counselling by primary care physicians is
practicing a healthful behavior oneself” (p. 290). In a survey of nurses, nurse
practitioners, physicians, and physician assistants, 86% of respondents indicated they felt
more confident when counseling patients on health behaviors in which they successfully
engaged and 31% stated they had substantial difficulty counseling patients on a health
behavior with which they struggled (Vickers et al., 2007). A replication of this study
found very similar results with 83% expressing confidence in counseling on personally
successful behaviors and 37% having difficulty counseling on personally difficult
behaviors (Saliba et al., 2011).
The Bock et al. (2012) review also considered physicians’ attitudes, knowledge,
and beliefs about health promotion counseling. The majority (70%) of physicians were
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interested in behavioral counseling and felt it was important to their practice but only
28% to 36% felt prepared to offer nutrition counseling. Physicians also felt low selfefficacy in helping patients change their lifestyle with only 5% to 27% reporting high
levels of self-efficacy for nutrition. Among other conclusions, Bock et al. stated, “Our
data support efforts to enhance physicians’ self-efficacy as a potential point of leverage
for increasing the frequency of behavioral counseling in primary care practices” (p. 512).
One effective way to improve self-efficacy is to engage in a behavior oneself. In one
study, the providers found those most likely to offer lifestyle counseling to their patients
were trying to improve their own lifestyle behavior at the same time (Oberg & Frank,
2009) . Through serving as positive role models, providers can improve their own health
and the health of their patients and communities (Blake et al., 2011).
Experiential Education
Providers’ knowledge and behavior can both be impacted through experiential
education programs. Experiential education is defined by the Association for
Experiential Education (2017) as “challenge and experience followed by reflection
leading to learning and growth” (para. 1). It is a philosophy wherein participants engage
in “direct experience and focused reflection in order to increase knowledge, develop
skills, clarify values, and develop… capacity to contribute to their communities”
(Association for Experiential Education, 2017, para. 3). Experiential education programs
have been shown to be effective in improving providers’ health-promoting behaviors and
counseling skills across many disciplines.
A nutritional educational program consisting of simulated patient cases, reference
cards, and classroom discussion significantly increased knowledge and self-efficacy
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scores for medical students as compared to control students who did not participate in the
program (Carson, Gillham, Kirk, Reddy, & Battles, 2002). The researchers found
students who had participated in the educational program were more likely to address
nutrition with patients during their clinical rotations than those who had not. Almost half
(48%) of experimental students addressed weight loss for overweight patients while only
one quarter (24%) of control students did so (p = .016). In addition, only the students
with high self-efficacy addressed nutrition with patients, reinforcing the importance of
increasing provider self-efficacy in nutritional counseling through role modeling and
individual performance (Carson et al., 2002).
An experiential educational program for dental students was found to be effective
in improving students’ nutrition knowledge, personal dietary choices, and counseling
abilities (Taylor, Stumpos, Kerschbaum, Inglehart, & habil, 2014). The exercise was
included in a seminar for final-year dental students in 2010 and 2011 and required
participants to change their personal diets for three weeks, participate in class
assignments evaluating the change, and learn about theories of behavior change. The
exercise helped students better understand the difficulty of behavior change and increased
their likelihood of talking to patients about nutrition; 79-84% of students indicated the
exercise increased their interest in helping patients make dietary changes. Participants
expressed high likelihood of continuing their own positive dietary changes with only 13%
indicating they were unlikely to do so at the course conclusion (Taylor et al., 2014).
Interventions involving practicing healthcare providers have generally shown
positive results. In one study, healthcare providers and clinic staff were trained on
specific health promotion materials and instructed to use them personally for one month
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before introducing the tools to patients (Quintela, Main, Pace, Staton, & Black, 2005).
Control practice participants were given the tools but did not have the opportunity for
personal use. The intervention providers and staff made significant personal changes
such as losing weight, significantly increasing physical activity, and improving the office
environment (Quintela et al., 2005). However, these changes did not translate to greater
use of the health promotion materials in patients as both control and intervention group
participants had relatively high use of the materials with no significant between-group
differences in patient recruitment (Quintela et al., 2005).
Other studies have shown provider health changes positively impacted their
patients as well as themselves. A study in which 15 primary-care clinics were
randomized to a control or intervention group to assess the effect of a “self-experience
multidisciplinary lifestyle intervention on health care providers, patients, and clinics”
(Shai et al., 2012, p. 286) showed promising results. Over a three-month period,
intervention group participants attended five workshops focused on varied health
promotion topics. After the intervention, 91% of participants reported a considerable
change in their own health promotion and disease prevention activities as compared to
68% of control group participants (p = .013). Patients in the intervention groups’ clinics
also reported a decrease in salt and red meat intake (p < .05) and these clinics had
increased measurement and documentation of height, lipids, and HbA1C levels as
compared to control group clinics. This could potentially be attributed to a change in
provider and staff attitudes and self-efficacy with those in the intervention group
becoming more likely to agree with statements such as “there is a chance to convince a
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30-year-old man to start exercising” and “it is my job to be a positive role model for my
patients” as compared to baseline (p < .05; Shai et al., 2012, p. 287).
This attitude change also was seen in a study of multidisciplinary healthcare
providers who participated in six biweekly educational sessions focused on knowledgebased and experiential learning related to healthful lifestyle interventions (Ben-Arye,
Lear, Hermoni, & Margalit, 2007). A significant majority of study participants reported
attitude changes regarding eating habits (65%), increased awareness of eating habits and
physical activity (89%), and feeling better prepared to initiate conversations with their
patients about behavior change (85%). Notably, these results were seen one year after the
conclusion of the educational program, showing change sustainability (Ben-Arye et al.,
2007).
Likewise, many providers and staff at six California special supplemental
nutrition program for women, infants, and children (WIC) centers involved in a wellness
program made significant changes in personal behavior and counseling practices
(Crawford et al., 2004). In this study, which focused on preventing childhood obesity,
staff at intervention centers participated in a comprehensive wellness program for one
year. At the program conclusion, both intervention and control group participants
reported feeling like their behavior set an example for the WIC clients but 64% of
intervention staff felt very comfortable discussing physical activity with participants
while only 35% of those in the control group did (p < .05). Also, 92% of intervention
staff reported changing the way they talked to parents about weight as compared to 58%
of control group staff (p < .01). As Crawford et al. (2004) reported, “Increasing staff
members’ sense of self-efficacy may facilitate counseling on sensitive subjects, while at
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the same time staff who themselves become committed to healthy behaviors serve as role
models for their clientele” (p. 1483).
Seeing these benefits, some medical schools are beginning to adopt such
programs. The Universities of Arizona, New Mexico, and Texas have adopted an
integrative medicine in residency curriculum to increase the emphasis on wellness,
nutrition, and prevention (Sierpina et al., 2013). These programs include structured
education, regular potlucks, community events, and motivational interviewing sessions to
increase knowledge and translation skills. Other medical schools have partnered with
culinary schools to enable medical students to participate in workshops, cooking classes,
and other activities to gain “food knowledge and skills that will translate to teachable
moments at the bedside and in the clinic” (Crawford & Aspry, 2016, p. 23). A
collaboration between Harvard University and The Culinary Institute of America showed
participant improvement in many areas three months after a four-day experiential
education program (Eisenberg, Myrdal Miller, McManus, Burgess, & Bernstein, 2013).
Participants reported increased intake of vegetables, nuts, and whole grains as well as an
increased ability to assess and advise patients about nutritional behaviors. As evidence
indicating the effectiveness of these programs continues to be developed, their prevalence
will grow as well.
Theoretical Frameworks
Behavior change interventions have also been shown to be more effective when
based on a strong theoretical framework (Rycroft-Malone & Bucknall, 2010).
Considering this, this plant-based experiential education program utilized the health
promotion model (HPM; Pender, 1982) as a framework with particular emphasis on self-
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efficacy as discussed by Bandura (1977). These two models have been shown to be
effective in promoting positive behavior change and adherence to a new behavior through
targeted interventions and social support. Research has shown “autonomy and
competence are crucial components for developing the intrinsic motivation required to
both initiate and maintain healthy lifestyle behaviors” (Edington, Schultz, & Pitts, 2016,
p. 404) and a sense of relatedness to others is also important (Edington et al., 2016).
Through participating in the experiential education program, participants achieved these
through personal experience and social connections.
Health Promotion Model
The HPM was originally published in 1982 “to provide nurses with a conceptual
framework for understanding the many factors that affect the health behavior of
individuals and families, and…to present specific nursing strategies for providing
prevention and health-promotion strategies to clients” (Pender, 1982 p. viii). Pender
(1982) spoke of the model being a positive approach to healthcare and a way to help
individuals, families, and communities improve their health rather than just responding to
events that threaten one’s health. The HPM is based on ideas from social-cognitive
theory and the expectancy value theory and follows the reciprocal interaction world view
(Pender, 2011).
The HPM was strongly influenced by the health belief model but the health belief
model is focused on “decreasing the probability of encountering illness” while the HPM
is focused on “sustaining or increasing the level of well-being, self-actualization, and
fulfillment of a given individual or group” (Pender, 1982, p. 65). It is a subtle difference
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but an important one in distinguishing between the adoption of behaviors to prevent some
known threat or to promote general health and well-being.
The original HPM included three categories influencing a person’s adoption of
health-promoting behaviors and was used for many years until 1996 when it was altered
due to “changing theoretical perspectives and empirical findings” (Pender, 2011, p. 2).
The revised model retained its emphasis on positive behavior change but reorganized the
components of the model, creating three new categories: individual characteristics and
experiences, behavior-specific cognitions and affect, and behavioral outcome (Pender,
Murdaugh, & Parsons, 2015). Individual characteristics and experiences encompass prior
related behavior and personal characteristics. Behavior-specific cognitions and affect
include perceived benefits of action, perceived barriers to action, perceived self-efficacy,
activity-related affect, as well as situational and interpersonal influences. Each of these
individually and in concert influence the adoption of behavior and serve as key points for
behavior change intervention as all can be modified. The third section of the HPM is
behavioral outcome including commitment to a plan of action, immediate competing
demands, and adoption of a health-promoting behavior (Pender et al., 2015).
The HPM has been used in studies across the globe in areas such as assessing the
health-promoting behaviors of adolescents in Chicago (Srof & Velsor-Friedrich, 2006),
improving glycemic control of incarcerated men in California’s prison system (Ranson &
Outland, 2015), and improving blood pressure control in rural Iran (Kamran, Azadbakht,
Sharifirad, Mahaki, & Mohebi, 2015).
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Self-Efficacy Theory
A key component of the HPM is self-efficacy and its important role in influencing
behavior change. Self-efficacy is defined as “the conviction that one can successfully
execute the behavior required to produce the outcomes” (Bandura, 1977, p. 193). Selfefficacy has been shown to be an important predictor of behavior initiation and
persistence when facing challenges. Both are important in changing dietary patterns and
in counseling patients as both are potentially challenging and require perseverance.
Bandura (1977) postulated personal self-efficacy is derived from four principal
sources: “performance accomplishments, vicarious experience, verbal persuasion, and
physiological states” (p. 19). Through these various learning experiences and particularly
through successful completion of a behavior, self-efficacy is built. A person’s relative
level of self-efficacy helps determine which activities one undertakes, how much effort
one puts into a chosen activity, how one copes with set-backs, and how long one persists
in a challenging situation or activity (Bandura, 1977). Generally, the higher one’s selfefficacy for a given activity, the more effort and time one devotes to that activity even if
it is very challenging. On the other hand, if one has low self-efficacy for a given activity,
one might not even attempt it, believing it to be impossible.
According to Bandura (1977), efficacy expectations differ in three primary ways:
magnitude, generality, and strength. Magnitude refers to the idea that people typically
have higher self-efficacy levels for easier tasks. Generality refers to the idea that some
tasks build self-efficacy for a broader scope of tasks while others remain limited to only
one specific task or activity. Strength refers to the idea that self-efficacy perceptions can
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be very strong, held to despite large obstacles, or are rather weak and easily extinguished
(Bandura, 1977).
Building self-efficacy through successful mastery of a potentially difficult activity
can be a strong motivating force. However, self-efficacy is domain specific, i.e., each
person has different levels of perceived self-efficacy for different activities (Bandura,
1977). For example, one person could have a very high level of exercise self-efficacy,
believing him or herself to be very capable of participating in exercise activities daily.
This person would, therefore, put a lot of effort into fulfilling this goal and meeting his or
her exercise goals. The same person, however, could have very low self-efficacy for diet
and believe him or herself incapable of eating a healthful diet. He or she would not,
therefore, even try to improve his or her diet, believing it to be beyond his or her
capabilities. If, however, he or she were given the opportunity and support to make
positive dietary changes, self-efficacy in this area would likely grow.
Knowledge of self-efficacy theory can be very useful in designing educational
programs and activities for healthcare providers and patients. In a series of research
studies, different learning experiences were found to be important in increasing selfefficacy in medical and nursing students. Self-efficacy for health promotion counseling
could be enhanced by providing explicit strategy training, setting specific goals, and
having a strong mentor to serve as a role-model (Tresolini & Stritter, 1994). Learning
about health promotion strategies and having opportunities to practice them have been
shown to be strong predictors of self-efficacy for nursing students “while practice,
feedback on performance, and role-modeling were strongest for medical students”
(Laschinger & Tresolini, 1999, p. 414). In another study of nursing and medical students,
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self-efficacy was improved during a family nursing rotation and “self-efficacy scores
accounted for 63% of the variance in the nursing students’ self-reported use of health
promotion principles in their daily practice” (Laschinger, McWilliam, & Weston, 1999,
p. 347).
In a study of practicing nurses counseling patients at risk for stroke, nurses who
participated in a self-directed learning manual had significantly increased levels of selfefficacy for knowledge and counseling (Mayer, Andrusyszyn, & Iwasiw, 2005). The
participants also had changes in attitude about health promotion practices, indicating high
likelihood they would incorporate this new knowledge into their daily practice (Mayer et
al., 2005). Self-efficacy was shown to predict likelihood of counseling others in a study
of peer sexual health educators (Ehrhardt, Krumboltz, & Koopman, 2007) and another on
nutrition counseling of parish nurses (Gotwals, 2011). In a cardiovascular nutrition
education study, Carson et al. (2002) found “knowledge leads to self-efficacy, which
leads to increased attention to nutrition issues in cardiovascular patients” (p. 301).
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CHAPTER III

PROJECT PLAN FOR PLANT-BASED EXPERIENTIAL
EDUCATION PROGRAM

Problem Statement
Despite evidence showing the potential of plant-based diets to help prevent and
treat many of the nation’s deadly chronic diseases, few people are aware of this evidence
or counseled on plant-based diets by their healthcare providers. If the American people
are ever expected to reverse the current chronic disease epidemic, plant-based diets must
be talked about more than occasionally and become part of mainstream medical treatment
and care. Providers need to be equipped to discuss plant-based diets with their patients
and have the requisite knowledge and skills to support those who choose this dietary
pattern. Lee et al. (2015) commented, “Given the reported willingness to try (but low
current use of) plant-based diets, educational interventions targeting patient and provider
level knowledge are warranted” (p. 1).
Purpose
To give providers the information and skills they need to be better able to counsel
their patients about plant-based diets, such an educational program was conducted. In
this program, participants learned about topics such as what constitutes a whole-food,
plant-based diet, the benefits of this diet, and how counseling patients about adopting a
plant-based diet could be incorporated into clinical practice, while also following such a
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diet themselves. Increasing providers’ knowledge and self-efficacy was hypothesized to
allow providers to share this information with patients and help it to be more widely
disseminated, potentially leading to improved health for patients and providers.
Population, Intervention, Comparison, Outcome,
and Time Questions
Two population, intervention, comparison, outcome, and time (PICOT) questions
guided this capstone. In a Northern Colorado population of healthcare providers, will
participation in a three-week experiential educational program about plant-based diets
affect their knowledge, self-efficacy, and likelihood to follow and recommend plantbased diets to their patients? The secondary PICOT question asked whether this same
population would have changes in weight and quality of life after three weeks of
following a plant-based diet during the experiential education program.
Project Description
The experiential education program was a non-experimental field study in which
healthcare provider participants learned about and followed a plant-based diet for three
weeks. The participants were guided during the program by the project lead and a free
online program created by the Physicians’ Committee for Responsible Medicine (PCRM;
2017) called the 21-Day Vegan Kickstart. This program provided a daily menu, helpful
pointers and tips, education, and motivational information. Participants’ self-reported
weights and quality of life measures were compared, participants’ plant-based dietary
knowledge was assessed before and after the program, as was their self-efficacy for
counseling patients about plant-based nutrition and their likelihood of doing so. In
addition, dietary intake of plant and animal foods was compared before and after the
intervention.
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Project Objectives
The objectives of the plant-based experiential education program were as follows:
1.

Increase Northern Colorado healthcare providers’ knowledge of plant-based
diets and resources for disease risk reduction and treatment;

2.

increase the quantity of plant-based foods in participants’ diets after the
three-week intervention;

3.

4.

5.

increase healthcare provider participants’ self-efficacy for
a.

following a plant-based diet themselves and

b.

counseling their patients on following a plant-based diet;

increase the likelihood participants would:
a.

adopt a plant-based diet and

b.

counsel their patients regarding plant-based diets; and

show participants decreased weight and improved quality of life after
following a plant-based diet for three weeks.
Project Implementation Plan

Subjects
Participants in the plant-based educational program were interested Northern
Colorado healthcare providers. The target sample size was 20 and 30 participants
enrolled in and completed the program. The inclusion criterion was being an adult
healthcare provider such as a nurse, nurse practitioner, physician, and/or physician
assistant currently practicing in Northern Colorado. Exclusions included people already
following a plant-based diet or those with significant dietary allergies, making following
such a diet prohibitively difficult. Participants were also excluded if they were taking
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warfarin due to the inability to safely monitor prothrombin/international normalized ratio
(PT/INR) during a time of significant dietary changes. Diabetic patients were excluded
due to the inability to adequately monitor blood sugar changes during the study period.
Likewise, any potential participant with an unstable or newly diagnosed medical
condition such as heart disease or hypertension was excluded as was anyone who was
pregnant or trying to become pregnant.
Prior to participant recruitment, this capstone project was approved by the
University of Northern Colorado’s Institutional Review Board (IRB; see Appendix A).
Participants were recruited via e-mail, in person, and through word of mouth prior to the
project initiation. Potential participants had the project described to them and were
invited to enroll and sign an informed consent form either in person or online.
Participants were provided with instructions to sign up for the PCRM 21-Day Vegan
Kickstart program prior to program initiation. Recruitment occurred through the
Northern Colorado Nurse Practitioners Coalition website and email list and through
emails sent to University of Colorado Health (UCHealth) employees (see Appendix B).
Flyers were also posted at UCHealth locations (see Appendix C).
Intervention Plan
Pre-intervention weeks. During the two weeks prior to the program start,
participants signed an informed consent agreement (see Appendix D), received a program
description from the project lead, and asked any questions they might have had. The
project lead ensured all participants had signed up for the PCRM (2017) 21-Day Vegan
Kickstart program. Participants completed the pre-intervention questionnaire assessing
plant-based dietary knowledge, self-efficacy regarding plant-based diets, current dietary
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practices, baseline weight and quality of life, and demographic information. Participants
were invited to join a private Facebook group that was used during the program. In prior
research, use of such a group has been shown to be effective in increasing engagement of
the group, contributed to sustained weight loss over a four-month period (Hales,
Davidson, & Turner-McGrievy, 2014), and was seen as potentially beneficial for
providing support and information in this program.
Weeks one to three. At the start of the intervention program, all participants
were invited to attend a screening of the movie, Forks Over Knives--a documentary film
providing a comprehensive overview of plant-based diets and associated health benefits.
This event served as the project kick-off and included a presentation by the project lead
who provided an overview of plant-based diets and expectations for the coming weeks.
Participants were instructed to begin following PCRMs (2017) 21-day Vegan Kickstart
on February 26, 2018 and were provided with resources for other recipes and meal ideas.
Throughout the three-week program, participants were encouraged to utilize a
private Facebook group for additional information and support. The project lead posted
information on the Facebook site to supplement information provided by the PCRM
(2017) Kickstart program. Since the Kickstart program was not designed for healthcare
providers, additional information included links to scientific articles, informational
videos, and other material geared to a healthcare provider audience. The postings were
aligned with the content in the Kickstart to supplement, but not duplicate, provided
information. Recipes and other useful ideas were also posted such as tips for travel and
eating out and how to create family-friendly meals. The Facebook site was a platform for

62
participants to ask questions, share successes and failures, and provide and receive
support during the three-week period.
The project lead sent an email once per week to participants that provided recipe
suggestions, links to resource sites, and ideas for overcoming barriers. These emails also
included a link to a weekly educational voiceover PowerPoint presentation by the project
lead. These PowerPoint presentations were also posted on the Facebook site. The emails
supplemented information on the Facebook site or provided the information for those not
utilizing the Facebook site. The project lead provided her contact information to all
participants and invited them to contact her at any time during the program for questions,
concerns, or assistance with any difficulties.
Post-intervention weeks. Following the cessation of the program, participants
had two weeks to complete the post-intervention questionnaires, report post-intervention
weight and quality of life measures, and complete an evaluation. Upon program
completion, participants received a sampling of patient-education resources and plantbased recipe booklets.
Timeline of Project Phases
The timeline for the project was as follows.
•

January 26, 2018: Proposal completion and defense.

•

January 29, 2018: Submission for University of Northern Colorado’s IRB
approval.

•

February 12-February 25, 2018: Participant recruitment, baseline
questionnaires, and sign-up procedures.
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•

February 25, 2018: Kickoff event, Forks Over Knives screening and
educational program overviewing the definition of plant-based diets and
project objectives.

•

February 26, 2018: Start of three-week intervention.

•

March 4, 2018: Weekly educational presentation/e-mail; review of the
evidence supporting plant-based diets.

•

March 11, 2018: Weekly educational presentation/e-mail; nutrition of plantbased diets.

•

March 18, 2018: Weekly educational presentation/e-mail; advice and
resources to incorporate plant-based nutrition into practice and life.

•

March 18, 2018: End of intervention.

•

March 23-March 31, 2018: Post-intervention questionnaires and evaluations
completed.

•

April 1-May 11, 2018: Data analysis and interpretation. Completion of final
paper.

•

May 14, 2018: Submission of final paper to committee.

•

May 30, 2018: Capstone defense

•

June 8, 2018: File final capstone document.
Congruence with Organization’s Strategic Plan

While the project itself was not conducted within a specific agency, a sizable
portion of participants were recruited from UCHealth where the project lead was an
employee. Due to this, agreement to recruit within UCHealth facilities was obtained (see
Appendix E). The project was congruent with the UCHealth Strategic Objective 2:
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Retain and Excite a Unified and Engaged Workforce (J. Willard, personal
communication, December 18, 2017). This strategic objective encompassed many
domains related to promoting the health and well-being of employees. The domain
related most closely to this project focused on wellness and work-life success. The
project fit well with other initiatives within the UCHealth system such as yoga classes,
weight loss programs, and resiliency training. Since Medical Center of the Rockies is
also a Magnet facility, this project also contributed to Magnet Component IV: New
Knowledge, Innovation, and Improvements (American Nurses Credentialing Center,
2017). The project applied existing evidence (American Nurses Credentialing Center,
2017), leading to improved patient care and nursing excellence.
Alignment with Theoretical Frameworks
The health promotion model (Pender, 2011) was chosen as the primary theoretical
framework for this project with an emphasis on self-efficacy (Bandura, 1977). The
behavior-specific cognitions and effect of the HPM were the focus areas as these were
modifiable components of the model (Pender, 2011); they included perceived benefits
and barriers to action, perceived self-efficacy, activity-related affect, and interpersonal
and situational influences. All were considered in the plant-based diet project design.
Participants were also given tools and skills to overcome immediate competing demands
and preferences when confronted with unexpected challenges.
Perceived Benefits of Action
In the plant-based diet educational program, participants were exposed to
information and experiences to help them learn about the benefits of adopting and
counseling patients about a plant-based diet. This was accomplished through the
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screening of the movie Forks Over Knives, which provided a comprehensive overview of
these advantages. The educational materials presented throughout the program
highlighted additional benefits of plant-based diets as did the PCRM (2017) Vegan
Kickstart program. Through seeing personal changes in weight and quality of life,
participants saw first-hand how plant-based diets could contribute to positive changes.
Perceived Barriers to Action
Perceived barriers to action were addressed through educational components and
through personal experience. Information on preparing meals for the entire family
addressed a common barrier people face when making a dietary change their families
might not be making. Education on plant-based sources of protein addressed the fear that
plant-based diets provided inadequate protein. Examples of how people have overcome
these barriers were provided to show the successes of others. Through following a plantbased diet for three weeks, participants gained a more realistic view of actual barriers and
some strategies to overcome them.
Perceived Self-Efficacy
Through participating in an experiential learning program, participants had
opportunities to increase their self-efficacy in following a plant-based diet. Bandura
(1977) contended and others have verified the greatest contributor to increased selfefficacy is personal performance of a behavior. Through being able to follow a plantbased diet for three weeks and being given support and encouragement to succeed,
participants learned they were capable of doing so and felt more confident continuing
with a healthful diet at the program’s conclusion.
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Self-efficacy for counseling patients was addressed in this program in two
primary ways. First, educational information on how to talk to patients about plant-based
diets and provision of resources and handouts gave providers some tools to initiate the
conversation. Second, through successfully following the diet themselves for three
weeks, the participants gained self-efficacy for counseling others indirectly. Although
self-efficacy is domain specific, it can be generalized to similar areas (Bandura, 1977)
and personal self-efficacy is likely to increase professional self-efficacy. Several other
experiential education programs were shown to translate counseling self-efficacy
effectively (Carson et al., 2002; Ehrhardt et al., 2007; Mayer et al., 2005) and one of the
primary outcomes of this program was to assess if that translation occurred.
Activity-Related Affect
Activity-related affect relates to emotional feelings and sensations associated with
an activity or behavior (Pender, 2011). To influence this area, Pender (2011)
recommended making activities enjoyable. Enjoyable activities in this program included
an introduction to new foods and social interaction opportunities on the Facebook site.
Participants were encouraged to share successful meals and experiences with each other-not only to provide support but to create camaraderie and a social network.
Interpersonal Influences
This social network was instrumental in addressing HPM interpersonal influences.
Pender (2011) discussed social norms, social support, and role models as interpersonal
influences. Bandura (1977) discussed the importance of role models and vicarious
experiences as influential in building self-efficacy. Social norms were addressed through
the creation of a supportive social network on the Facebook site. Participants were
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helped to overcome prevailing social norms through learning strategies to deal with
situations where not eating meat was considered strange or potentially offensive.
Social support was provided through other participants’ experiences, Facebook
posts, and the project lead’s encouragement and guidance. The project lead served as a
role model as did people featured throughout the program. The PCRM (2017) 21-Day
Vegan Kickstart program included several role models, celebrities, healthcare
professionals, and others who shared tips and pointers with participants. In the
educational programs, e-mails, and Facebook posts, inspirational stories were shared to
serve as greater reinforcement of how people had adopted this diet and saw positive
changes as a result.
Situational Influences
Situational influences were addressed through providing a safe space for plantbased eating and discussion during the program period via e-mail or through the
Facebook group. Participants learned how to navigate eating a plant-based diet in a
meat-based world and were given ideas for such things as eating out, going to friends’
houses, and attending potlucks through supplementary materials and the PCRM (2017)
21-Day Kickstart program.
Immediate Competing Demands
and Preferences
Immediate competing demands and preferences can disrupt a plan of action
immediately prior to adopting an activity (Pender, 2011). These potentially destructive
forces were addressed in the program through providing strategies for things such as
avoiding having a piece of cake at a co-worker’s birthday party or avoiding the office
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candy jar. Participants were reassured that having the rare piece of cake or candy did not
mean they had failed and not to be discouraged by occasional lapses.
Strengths, Weaknesses, Opportunities, and Threats
In consideration of the risks and benefits of the project itself, a strengths,
weaknesses, opportunities, and threats (SWOT) analysis was completed. This analysis
considers available resources, areas of internal and external weakness, and provides a
framework for developing the project. Strengths and weaknesses are those factors
internal to the project that help or hinder its success while opportunities and threats are
external factors (Baker & Baker, 2011).
Strengths included the project lead’s knowledge base and available evidence
showing the benefits of plant-based diets. The existence of a well-developed and widely
used program in PCRM’s (2017) 21-Day Vegan Kickstart was also a strength. This
program has been used many times and is being revised and updated continually to
provide current and relevant content (PCRM, 2017). Additional strengths included the
availability of an online tool to help provide resources and support in the form of a
Facebook group. Having the project based on well-established theoretical frameworks
was also a strength as behavior change interventions based on theory tend to be more
effective than those lacking that foundation (Rycroft-Malone & Bucknall, 2010).
Likewise, this project incorporated many elements shown to be important in translating
evidence into practice such as clear benefits; trialability, which allows practitioners to
practice the new skill; the opportunity to observe others using the evidence; and the
flexibility for providers to adapt the information to make it their own (Rycroft-Malone &
Bucknall, 2010).
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Weaknesses included limited time and resources for planning and implementing
the project, which limited the number of possible participants, supplementary activities
and educational material, and resources provided to the participants. Due to these
constraints, the project did not include comparison of cholesterol before and after the
intervention, which could have been a strong motivating force for some participants.
Another weakness was this specific project had not been done before by the project lead
although similar projects had been successfully carried out by others (Evans, Magee,
Dickman, Sutter, & Sutter, 2017; Magee, 2017). A third potential weakness was the
project lead’s personal feelings about plant-based diets and dietary practices, which could
have introduced bias into project implementation and analysis.
Opportunities included a population of interested Northern Colorado healthcare
providers and shifting public opinion related to plant-based diets. Over the past few
years, awareness and interest in plant-based diets have grown substantially (Quinn, 2016;
Severson, 2017) and capitalizing on these changing attitudes was a great opportunity.
Colorado is a state with an interest in health and well-being with options for plant-based
eating in area supermarkets and restaurants, increasing the feasibility of the program.
Threats included a prevailing cultural belief in the importance of meat and the
general human reluctance to change. An additional threat was the busy schedule of
participants who might have felt they did not have time to learn about and prepare new
foods. Participants’ family preferences were another potential threat. The timing of the
project was also a threat as the week of spring-break fell during the intervention period,
which could have presented additional challenges to participants who might have been
traveling during that time.
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Evaluation Plan
Five overarching objectives were evaluated. The primary outcomes were
provider knowledge, self-efficacy, and likelihood of recommending a plant-based diet to
patients. Secondary outcomes were participant weight, quality of life, dietary changes
after following a plant-based diet for three weeks and expected and experienced benefits
and barriers of following a plant-based diet for three weeks. Demographic data were
collected for general reporting purposes. Participants were asked to provide answers to
questions post-intervention such as what was helpful to them during the program and
how they could be supported moving forward to assist in overall program evaluation and
planning for future projects.
Questionnaires were completed electronically through an online Qualtrics survey
designed by the project lead based on prior research and existing instruments (see
Appendices F and G). The survey was reviewed by University of Northern Colorado
nursing faculty, a faculty dietitian, and three plant-based experts to ensure content
validity. The survey was pre-tested by eight lay-persons to ensure it was logical and
readable and to obtain an estimate of completion time. The survey was also reviewed by
a consultant in the University of Northern Colorado Research Consulting Lab to ensure it
would yield statistically valid data.
Knowledge
Knowledge regarding plant-based diets was evaluated using a short questionnaire
developed by the project lead asking participants about important aspects of plant-based
diets. Questions included things such as what is included and excluded in a plant-based
diet, what are some of the conditions which can be helped by following a plant-based
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diet, and what are some of the available resources for sharing with patients. Participants
completed this assessment before and after the intervention and scores were compared to
evaluate the effect of the intervention on participants’ knowledge.
Self-Efficacy and Likelihood
of Action
Self-efficacy was measured using (with permission; see Appendix H) an
adaptation of the health promotion counseling self-efficacy scale (Tresolini, Saluja, &
Stritter, 1995). This scale has been used several times with good reliability with medical
and nursing students and practicing providers, and it meets with Bandura’s (2006)
recommendations for construction of a self-efficacy scale. The instrument measures selfefficacy in five areas: nutrition, smoking cessation, sexually transmitted infection
prevention, injury prevention, and exercise (Tresolini et al., 1995). Only the nutrition
component was used for this project and was adapted to focus on plant-based nutrition.
Likelihood of recommending and/or following a plant-based diet was evaluated by a
Likert scale pre- and post-intervention.
Physiologic Measures
Weight and height were self-reported by program participants before and after the
intervention. Body mass index was calculated using the reported weight and height
measures. Participants were instructed to weigh themselves in the morning after using
the toilet wearing no or light clothing. Participants were also instructed to use the same
scale, wear the same clothing, and weigh themselves at the same time of day before and
after the intervention. Self-reported weight has been shown to be reliable with strong
correlations between self-reported and measured weight (r = 0.99) and height (r = 0.98)
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and does not require an in-person meeting for measurement, reducing the burden on
participants (Nikolaou, Hankey, & Lean, 2017).
Quality of Life Measurements
Quality of life was assessed before and after the intervention using a subset of
questions from the Short Form 36 scale (RAND Health, 2017) that could be used and
adapted without permission. This survey has been very widely used in many research
studies, has good reported reliability and validity, and is useful for “differentiating the
health benefits produced by a wide range of different treatments (Ware, 2000, p. 3130).
The questions utilized assessed fatigue, happiness, energy, and general state of health
over the prior three weeks.
Dietary Changes
Dietary changes were assessed through participants’ reported intake of plantbased and animal-derived foods before and after the intervention and compared to assess
for statistically significant differences. Specific foods assessed were fruits, vegetables,
whole grains, and legumes--the four core ingredients of a whole-food, plant-based diet.
Nut and seed intake was also measured as was intake of animal products including any
meat (including poultry and fish), dairy, and/or eggs. While participants were
encouraged to limit processed foods, added fats and sugars, these were not directly
measured in this project to avoid overburdening participants.
Intake of each of the seven food types was measured before and after the
intervention through use of an adapted food-frequency questionnaire developed by the
project lead. Participants were asked to consider their intake over the prior week and to
report the number of days per week each type of food was eaten and the average number
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of servings per day. From these data, an estimate of intake was obtained to evaluate
changes before and after the program.
Benefits and Barriers
Perceived and experienced benefits and barriers to following a plant-based diet
were assessed before and after the intervention using a Likert scale developed by the
project lead based on research conducted by Lee et al. (2015) and used with permission
(see Appendix H). Perceived barriers to counseling patients about plant-based diets were
also assessed with a Likert scale before and after the intervention using questions adapted
from the survey created by Lee et al. (2015).
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CHAPTER IV

RESULTS

All data were exported from the Qualtrics (2017) survey, entered into an Excel
2016 spreadsheet, and analyzed using IBM SPSS (Version 24). Participants completed
the baseline questionnaire between 1 and 14 days prior to the program start. The postintervention questionnaire was sent to participants five days after the cessation of the
program to allow participants some time to reestablish dietary habits and reflect on their
experience prior to answering the questions. Participants completed the post-intervention
questionnaire between 5 and 16 days after the cessation of the program. Data for 30
participants were included in the analysis of the project. Paired t tests were used to
compare means for pre- and post-intervention variables. Although not all variables were
normally distributed, having 30 pairs allowed the paired t tests to be performed with good
accuracy (Kellar & Kelvin, 2013). Confirmatory testing with a Wilcoxon Matched-Pairs
Signed Rank Test was performed for some variables with no difference in statistical
significance. A two-tailed significance level of 95% (p = .05) was set for all variables
and all reported confidence intervals were 95%.
Participants
The screening and consent form was viewed by 48 people. Of these, four did not
qualify as they were not practicing healthcare providers seeing patients on a regular basis.
An additional three were disqualified as they were already following a plant-based diet.
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Two people were unable to participate due to having been diagnosed with a new
condition or having had medication changes within the last three months. No one was
disqualified due to being pregnant, taking warfarin, or having had medications for
hypertension changed within the last three months. Of the remaining 39 potential
participants, 32 consented to participate in the project. Most of the participants (n = 27;
84.4%) chose to be included in the private Facebook group while 15.6% (n = 5) did not.
Of the 27 who expressed desire to be included in the Facebook group, 25 ultimately
joined the group and two did not accept the invitation to join. Of the 32 participants who
consented to participate in the project, 31 completed the baseline questionnaire. The
participant who did not complete the baseline questionnaire was included in the
educational emails and information but data were not collected from this participant. At
the completion of the project, 30 participants completed the post-intervention
questionnaire. Only data from these 30 participants were included in any analysis. A
summary of inclusion in the project is shown in Figure 1.
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Viewed screening and consent
form (48)
Excluded due to:

•

•

Did not consent to participate (7)

•

Not being a practicing
healthcare provider
seeing patients on a
regular basis (4)
Following a plantbased diet already (3)
Having medication
changes or new
diagnosis in the last 3
months (2)

Met screening requirements and
consented to participate in
project (32)

Did not complete baseline
questionnaire (1)
Did not complete postintervention questionnaire (1)

Completed both pre- and postintervention questionnaires and
was included in data analysis
(30)

Figure 1. Participant flow chart from recruitment through final project completion.

Participants were almost entirely female (n = 29) with one male participant.
Three of the participants were physicians, 13 were nurse practitioners, and 14 were
nurses. The majority of participants (n = 11 or 36.67%) reported working between 30
and 40 hours per week followed by nine (30%) who reported working 40-50 hours per
week. One participant (3.3%) reported working less than 20 hours per week, five
participants (16.67%) reported working 20-30 hours per week, and four (13.3%) reported
working more than 50 hours per week.

77
The age of participants ranged from three participants who were between 25 and
29 years of age and one participant who was older than 65 years of age. A relatively
even distribution between these extremes is seen in Figure 2.

Figure 2. Age distribution of participants by five-year intervals.

Three participants (10%) lived alone, 25 (83.3%) lived with a spouse or
significant other, 14 (46.67% lived with children), 1 (3.3%) lived with other family
members, and 1 (3.3%) with friends. The most common household size was two with
40% of participants (n = 12) living with only one other person; this was followed by three
(n = 9, 30%), four or one (both n = 4, 13.3%), and five or more (n = 2, 6.67%).
A significant majority of participants were independently responsible for grocery
shopping, meal planning, and meal preparation and cooking. Grocery shopping was the
least likely to be a shared task but the most likely to be performed entirely by another
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household member. Cooking was most likely to be shared. Data for these items are
shown in Table 1.

Table 1
Household Member Responsible for Shopping, Meal Planning, and Cooking
Person Responsible

Shopping
n (%)

Meal Planning
n (%)

Cooking
n (%)

Self

22 (73.33)

23 (76.67)

19 (63.33)

Shared

3 (10)

5 (16.67)

7 (23.33)

Other

5 (16.67)

2 (6.67)

4 (13.33)

Seven participants had followed a plant-based diet previously while 23 had not.
Those who had followed a plant-based diet in the past did so between two weeks and 13
years. Reasons given for stopping a plant-based diet included pressure from family,
nutritional concerns, dietary cravings, cost and preparation time, and having completed a
cleanse period. Of those who had never followed a plant-based diet, 10 had considered
following a plant-based diet while 14 had never considered adopting a plant-based diet
prior to this project. Reasons given for having considered a plant-based diet were to be
healthier (n = 8), to lose weight (n = 1), or for animal welfare (n = 1). At baseline, nine
participants had previously talked to patients about plant-based diets.
Dietary Intake
Dietary intake was assessed by completion of a self-report questionnaire asking
how many days per week participants ate meat, dairy, eggs, vegetables, fruit, legumes,
and nuts. Participants were then asked to report how many servings they typically
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consumed on the days they ate each of the food types. The number of days each food
type was eaten per week was multiplied by the average servings per day to calculate the
average servings per week for each participant. These values were compared before and
after the three-week intervention to assess dietary changes. The post-intervention
questionnaire was distributed to participants five days after the completion of the
intervention to obtain more realistic post-intervention data rather than an assessment of
intake when participants were supposed to eat only plant-based foods as a condition of
the project. A summary of dietary changes for all food types is presented in Table 2.
Means are reported with standard deviations in parentheses.
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Table 2
Mean Dietary Intake by Days per Week, Servings per Day, and Servings per Week of Eight Food Categories Before and After the
Three-Week Intervention
Days of Intake per Week

Servings per Day

Servings per Week

Food

Before
Mean (SD)

After
Mean (SD)

Difference
Mean (95% CI)

Before
Mean (SD)

After
Mean (SD)

Difference
Mean (95% CI)

Before
Mean (SD)

After
Mean (SD)

Difference
Mean (95% CI)

Meat

4.77 (2.29)

1.10 (1.69)

-3.67 (-2.72, -4.61)

1.63 (.77)

0.50 (.57)

-1.13 (-0.76, -1.51)

8.57 (5.30)

1.20 (1.89)

-7.37 (-5.39, -9.34)

Dairy

5.10 (2.28)

1.67 (2.44)

-3.43 (-2.49, -4.37)

1.83 (0.95)

0.57 (0.50)

-1.27 (-0.89, -1.64)

10.63 (7.42)

1.67 (2.44)

-8.97 (-6.40, -11.53)

Egg

3.20 (2.17)

0.57 (1.04)

-2.63 (-1.82, -3.45)

1.40 (0.62)

0.43 (0.73)

-0.97 (-0.67, -1.27)

4.63 (3.25)

0.77 (1.36)

-3.87 (-2.63, -5.10)

Vegetables

6.20 (1.13)

6.77 (0.90)

0.57 (0.20, 0.93)

2.73 (1.34)

3.50 (1.25)

0.77 (0.29, 1.24)

17.87 (10.3)

24.17 (9.37)

6.30 (2.87, 9.72)

Fruit

5.60 (1.83)

6.70 (0.75)

1.10 (0.45, 1.75)

1.90 (0.66)

2.60 (0.89)

0.70 (0.40, 1.00)

11.37 (6.14)

17.73 (6.82)

6.37 (4.09, 8.65)

Grains

5.37 (1.67)

6.47 (1.14)

1.10 (0.42, 1.78)

2.03 (0.81)

2.87 (1.14)

0.83 (0.51, 1.16)

11.50 (6.81)

18.97 (8.73)

7.47 (5.04, 9.89)

Legumes

2.87 (1.63)

5.47 (1.63)

2.60 (1.93, 3.27)

1.30 (1.63)

2.10 (1.15)

0.80 (0.50, 1.10)

4.43 (3.79)

12.13 (7.89)

7.70 (5.48, 9.92)

Nuts

4.33 (2.40)

5.40 (1.81)

1.07 (0.26, 1.88)

1.40 (0.89)

1.93 (0.94)

0.53 (0.14, 0.92)

7.43 (6.40)

10.80 (5.99)

3.37 (0.84, 5.90)

Note: All differences were statistically significant with p values between 0.000 and 0.011.
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Meat Intake
Meat intake was defined as intake of any type of meat product including beef,
pork, chicken, fish, and/or sausage. At baseline, participants ate meat a mean of 4.77
(2.29) days per week. The highest proportion of participants (n = 10, 33.3%) reported
eating meat daily at baseline. One participant (3.3%) reported not eating any meat at
baseline and five (16.7%) reported eating meat only once or twice per week. The
majority of participants (90%) reported eating one or two servings of meat per day while
two (6.7%) reported eating either three or four servings per day. The number of servings
of meat per week ranged from 0 to 16 with one participant at each of those extremes.
The median number of servings of meat per week was 10 with a mode of 14 (n = 9). At
baseline, participants ate a mean of 8.57 (5.30) servings of meat per week.
After the three-week intervention, participants reported eating meat a mean of
1.10 (1.69) days per week. The mode was zero days per week with 16 (53.3%) of
participants reporting no meat intake over the prior seven days. A further 20% of
participants (n = 6) reported eating meat only one of the prior seven days, and one
participant (3.3%) reported eating meat daily. The number of servings of meat per day
was zero for 53.3% of participants (n = 16), one for 43.3% (n = 13), and two for 3.3% (n
= 1). No participant reported eating more than two servings of meat per day postintervention. In calculating the number of servings of meat per week, 53.3% of
participants (n = 16) had zero servings of meat per week and 20% (n = 6) had one. Three
participants (10%) consumed two servings of meat per week, two participants (6.7%)
consumed three servings of meat per week, and one each consumed five, six, and seven
servings per week.
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Comparing the differences between pre- and post-intervention meat intake
revealed some substantial changes. Days of meat intake per week declined a mean of
3.67 days (95% confidence interval [CI] -2.72, -4.61, t(29) = -7.92, p = .000), which
equated to a decrease of 76.94%. The difference in servings per day showed a
statistically significant decline of 1.13 servings per day (CI -0.76, -1.51, t(29) = -6.16, p =
.000) or 69.33%. The mean servings of meat per week declined 86.00% by 7.37 servings
(CI -5.39, -9.34, t(29) = -7.63, p = .000).
Dairy Intake
Dairy intake was defined as intake of any dairy products including milk, yogurt,
frozen yogurt, ice cream, or cheese during the prior seven days. At baseline, participants
reported consuming dairy products an average of 5.10 days per week with 46.7% of
participants (n = 14) consuming dairy every day and 13.3% (n = 4) consuming dairy six
days per week. Two participants (6.7%) did not consume any dairy products at baseline,
two participants (6.7%) reported intake two days per week, five participants (16.7%)
reported intake three days per week, and three participants (10%) reported intake four
days per week. Of those who were consuming dairy products at baseline, the majority
(56.7%, n = 17) reported consuming two servings per day. One participant (3.3%)
reported consumption of five or more servings of dairy per day, three participants (10%)
reported three servings per day, and seven participants (23.3%) reported one serving per
day. Over the course of a week, participants consumed 10.63 (7.42) servings of dairy per
week at baseline with a median of 10 servings per week and a mode of 14 servings per
week with 11 participants (36.7%) reporting that level of intake.

83
After the intervention, 43.3% of participants (n = 13) reported no intake of dairy
products in the preceding week and 26.7% (n = 8) reported intake on one day. Four
participants (13.3%) reported dairy intake two days per week, one participant (3.3%)
reported dairy intake six days per week, and four participants (13.3%) reported dairy
intake seven days per week. Mean days of dairy per week post-intervention were 1.67
(2.44). Participants reported a mean of 0.57 (0.50) servings of dairy per day with all
participants consuming either zero (43.3%) or one (56.7%) serving of dairy per day. This
equated to a mean of 1.67 (2.44) servings of dairy products per week post-intervention
with 43.3% (n = 13) of participants having zero servings per week, 26.7% (n = 8) had
one serving per week, 13.3% (n = 4) had two or seven servings per week, and 3.3% (n =
1) had six servings per week.
Comparing pre- and post-intervention data revealed statistically significant
differences in days of dairy per week and number of servings per day and per week. The
difference in days of dairy per week declined by 3.43 days (CI -2.50, -4.37, t(29) = -7.48,
p = .000)--a decline of 67.25%. The number of servings per day declined by 1.27
servings (CI –0.89, -1.65, t(29) = -6.84, p = .000) or a decrease of 68.85%. Over the
course of a week, intake of dairy products declined a mean of 8.97 servings (CI -6.40, 11.53, t(29) = -7.15, p = .000)--an 84.29% decrease.
Egg Intake
Egg intake was defined as the number of eggs or egg products eaten per day. At
baseline, participants reported eating eggs a mean of 3.20 (2.17) days per week and
consuming an average of 1.40 (0.62) servings per day, leading to a mean of 4.63 (3.25)
servings of egg per week. There was a wide variety in the number of days per week on
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which eggs were consumed: two participants (6.7%) reported no egg consumption, six
(20%) reported consuming eggs one day per week, and five each (16.7%) reported
consuming eggs either two, three, or four days per week. One participant (3.3%) reported
consuming eggs five days per week, two participants (6.7%) reported consuming eggs six
days per week, and four participants (13.3%) reported consuming eggs daily. The
number of servings of eggs per day was much more narrowly distributed--two
participants (6.7%) reported zero servings and 14 (46.7%) each reported either one or two
servings of eggs per day. The most common weekly egg intake was either two or six
servings per week--both consumed by 20% of participants (n = 6). The next most
common number of servings per week was four as reported by four (13.3%) participants.
After the intervention, mean egg intake declined to 0.57 (1.04) days of intake per
week, 0.43 (0.73) servings of egg per day, and 0.77 (1.36) servings of egg per week.
Most participants (70%, n = 21) reported no egg intake post-intervention. Four
participants (13.3%) reported consuming eggs one day per week, three participants (10%)
reported consuming eggs two days per week, and one participant each (3.3%) reported
consuming eggs three and four days per week. No participant reported eating eggs more
than four days per week. Of the nine participants who were still consuming eggs postintervention, 56% (n = 5) reported consuming one serving per day and 44% (n = 4)
reported consuming two servings per day. Servings of egg per week post-intervention
ranged from zero (70%) to four (10%).
Although egg intake was not excessive at baseline, statistically significant
declines were seen for all measures of egg intake during the project. The days on which
egg was consumed declined 82.19% or 2.63 days per week (CI -1.82, -3.45, t(29) = -6.64,
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p = .000). The number of egg servings per day declined 0.97 servings or 69.29% (CI 0.97, -1.27, t(29) = -6.55, p = .000). Weekly servings declined by 3.86 servings or
83.37% (CI -2.63, -5.10, t(29) = -6.40, p = .000).
Vegetable Intake
At baseline, participants reported consuming raw or cooked vegetables a mean of
6.20 (1.13) days per week. No participant consumed vegetables fewer than three days
per week and the majority (60%) reported consuming vegetables daily. Three
participants (10%) reported consuming vegetables six days per week, seven participants
(23.3%) reported consuming vegetables five days per week, and one participant each
(3.3%) reported vegetable intake either three or four days per week. The highest
proportion of participants (36.7%, n = 11) reported consuming two servings of vegetables
per day while five participants each (16.7%) reported consuming either one or at least
five servings per day. Six participants (20%) reported consuming three servings per day
and three participants (10%) reported consuming four servings per day. The mean
number of vegetable servings per day at baseline was 2.73 (1.34). The mean weekly
intake of vegetables was 17.87 (10.30) servings per week with a range from 3 to 35 and a
median and mode of 14 with 20% of participants (n = 6) having 14 servings of vegetables
per week. The next most common number of servings per week was 35 accounting for
16.7% of participants (n = 5).
After the intervention, participants reported consuming vegetables a mean of 6.77
(0.90) days per week. No participant consumed vegetables fewer than three days per
week and 93.3% (n = 28) reported daily consumption. One participant each reported
either three or four days of vegetable consumption. The number of servings of
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vegetables per day post-intervention ranged from one to five, although only one
participant (3.3%) reported one serving per day. Seven each reported two or three
servings per day (23.3% each), six (20%) reported four servings per day, and nine (30%)
reported five or more servings per day. This resulted in a mean of 3.50 (1.25) servings of
vegetables per day. The mean servings of vegetables per week was 24.17 (9.37) with a
median of 24.50 and a mode of 35. Nine participants (30%) consumed 35 or more total
servings of vegetables per week. Seven participants (23.3%) consumed 21 servings per
week. Six participants (20%) consumed either 14 or 28 servings per week and one each
(3.3%) consumed either three or eight servings per week.
Statistically significant increases in vegetable consumption were seen comparing
pre- and post-intervention values. The days of vegetable intake per week increased
9.19% or 0.57 days (CI 0.20, 0.93, t(29) = 3.20, p = .003). The mean number of servings
of vegetables per day increased 28.21% or 0.77 servings (CI 0.29, 0.93, t(29) = 3.29, p =
.003). Weekly vegetable intake increased by 6.30 servings (CI 2.88, 9.72, t(29) = 3.77, p
= .001) or 35.25%.
Fruit Intake
Participants reported consuming fruit an average of 5.60 (1.83) days per week at
baseline. One participant (3.3%) reported fruit intake one day per week while 17
participants (56.7%) reported daily intake. Five participants (16.7%) reported consuming
fruit three days per week, three participants each (10%) reported fruit consumption on
either four or five days per week, and one participant (3.3%) reported consuming fruit six
days per week. The mean number of servings of fruit per day was 1.90 (0.66) with a
mode and median of 2. Reported servings of fruit per day were relatively uniform with
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17 participants (56.7%) consuming two servings of fruit per day, eight participants
consuming (26.7%) one serving per day, and five participants (16.7%) consuming three
servings per day. No participant consumed more than three servings of fruit per day at
baseline. The mean number of servings of fruit per week ranged from 1 to 21 with 36.7%
of participants (n = 11) consuming 14 servings of fruit per week. The mean was 11.37
(6.14) servings of fruit per week.
Post-intervention, participants reported consuming fruit a mean of 6.70 (0.75)
days per week, eating an average of 2.60 (0.89) servings per day and 17.73 (6.82)
servings per week. All participants reported eating fruit at least four days per week postintervention with one (3.3%) reporting that level of intake, two participants each (6.7%)
reported five or six days of fruit intake, and 25 participants (83.3%) reported daily intake.
Most participants (43.3%, n = 13) reported consuming two servings of fruit per day postintervention, which was closely followed by three servings per day as reported by 11
participants (36.7%). One participant (3.3%) reported consuming at least five servings of
fruit per day, two participants (6.7%) reported consuming one serving per day, and three
participants (10%) reported consuming four servings per day. The most common weekly
intake of fruit post-intervention was 21 servings with 36.7% of participants (n = 11)
having that level of consumption. A further 10 participants (33.3%) consumed 14
servings of fruit per week. One participant (3.3%) consumed the highest level of 35
servings of fruit per week and one consumed the lowest level of four servings per week.
After the intervention, the days of fruit intake per week increased by 1.10 days or
19.64% (CI 0.45, 1.75, t(29) = 3.45, p = .002). The number of servings of fruit per day
increased 36.84% or 0.70 servings (CI 0.40, 1.00, t(29) = 4.83, p = .000). The number of
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servings of fruit per week increased by 6.37 or 55.94% (CI 4.09, 8.65, t(29) = 5.71, p =
.000).
Whole Grain Intake
Whole grain intake was defined as intake of unrefined grains such as brown rice,
whole-wheat bread, oats, quinoa, or spelt. At baseline, participants reported consuming
whole grains a mean of 5.37 (1.67) days per week with 40% of participants (n = 12)
reporting daily intake. All participants reported whole grain intake at least two days per
week. Two participants (6.7%) consumed whole grains twice per week, three
participants (10%) consumed whole grains either three or six days per week, four
participants (13.3%) consumed whole grains four days per week, and six participants
(20%) consumed whole grains five days per week. Most participants (46.7%, n = 14)
consumed two servings of whole grains per day at baseline. Eight participants (26.7%)
reported consuming one serving per day, seven participants (23.3%) reported consuming
three servings per day, and one participant (3.3%) reported consuming four servings per
day. The mean number of servings per day was 2.03 (0.81). There was a wide range in
number of servings of whole grains per week from a minimum of two servings per week
(for one participant) to a maximum of 28 servings per week (also for one participant).
The most common number of servings of whole grains per week was 21, which
accounted for 16.7% of participants (n = 5). The mean number of servings of whole
grains per week at baseline was 11.50 (6.81).
Post-intervention, participants reported consuming whole grains a mean of 6.47
(1.67) days per week. Most participants (73.3% or n = 22) reported consuming whole
grains seven days per week, four participants (13.3%) reported consuming whole grains
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six days per week, two participants (6.7%) reported consuming whole grains five days
per week, and one participant each reported consuming whole grains (3.3%) two or four
days per week. The mean number of servings of whole grains per day post-intervention
was 2.87 (1.14). The mode was two servings with 40% of participants (n = 12) reporting
this amount. Seven participants (23.3%) reported consuming three servings of whole
grains per day, six participants (20%) reported consuming four servings per day, and
three participants (10%) reported consuming five or more servings per day. Two
participants (6.7%) reported consuming one serving of whole grains per day. Weekly
whole grain servings ranged from a low of four servings per week for one participant
(3.3%) to a high of 35 servings per week for two participants (6.7%). The mean number
of servings of whole grains per week post-intervention was 18.97 (8.73); the median and
mode were both 21. Seven participants (23.3%) consumed 21 servings per week and six
participants each (20%) consumed 14 or 28 servings per week.
Significant differences were found between pre- and post-intervention intake of
whole grains as reported by participants. The mean days of intake per week increased by
1.10 days--an increase of 20.48% (CI 0.42, 1.78, t(29) = 3.30, p = .003). The number of
servings per day increased 41.38%--a mean difference of 0.83 servings (CI 0.51, 1.16,
t(29) = 5.22, p = .000). The mean number of servings of whole grains per week increased
by 7.47 or 64.96% (CI 5.04, 9.89, t(29) = 6.30, p = .000).
Legume Intake
At baseline, participants reported consuming legumes such as peas, beans, lentils,
tofu, or tempeh an average of 2.87 (1.63) days per week. A bimodal distribution pattern
was found with nine participants (30%) each reporting two or three days of legume
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consumption weekly. Three participants (10%) reported consuming no legumes at
baseline and one participant (3.3%) reported daily legume consumption. Most
participants (53.3% or n = 16) consumed one serving of legumes per day while 10
participants (33.3%) reported consuming two servings per day. One participant reported
consuming three servings of legumes per day; no participants consumed more than three
servings. The mean number of servings of legumes per day was 1.30 (1.53) at baseline.
The mean number of servings of legumes per week at baseline was 4.43 (3.79) with a
mode and median of three. Seven participants (23.3%) consumed three servings of
legumes per week and six (20%) consumed two servings per week. The number of
servings per week ranged from 0 to 15.
Post-intervention, participants reported consuming legumes an average of 5.47
(1.53) days per week with range of two to seven and a mode of seven with 10 participants
(33.3%) reporting daily intake. Eight participants (26.7%) reported eating legumes five
days per week and six participants (20%) reported legume consumption six days per
week. Two participants (6.7%) each reported consuming legumes two, three, or four
days per week. The mean number of servings of legumes per day post-intervention was
2.10 (1.09) with a range from one to five or more and a mode of two. Eleven participants
(36.7%) reported consuming two servings of legumes per day, 10 participants (33.3%)
reported consuming one serving per day, and seven participants (23.3%) reported
consuming three servings per day. Two participants (6.7%) reported consuming five or
more servings per day. No participants reported either zero or four servings of legumes
per day. The mean number of servings of legumes per week post-intervention was 12.13
(7.89) with a median of 12 and a mode of 14. The distribution was wide and quite flat
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with between one and three participants having weekly legume servings between 2 and
35 with the only exception being five participants (16.7%) who consumed 14 servings of
legumes per week.
The increases in legume consumption from pre- to post-intervention were large
and statistically significant. The mean number of days per week on which any legumes
were consumed increased by 2.60 days or a 90.59% increase (CI 1.93, 3.27, t(29) = 7.94,
p = .000). The number of servings of legumes per day increased 61.54% or 0.80 servings
(CI 0.50, 1.10, t(29) = 5.44, p = .000). The number of servings of legumes per week
increased by 7.70 servings (CI 5.48, 9.92, t(29) = 7.08, p = .000)--a 173.81% increase.
Nut Intake
At baseline, participants reported consuming seeds, nuts, or nut butter a mean of
4.33 (2.40) days per week. Seven participants (23.3%) reported eating nuts daily, five
participants each (16.7%) reported eating nuts either five or six days per week, four
participants each (13.3%) reported eating nuts two or zero days per week, three
participants (10%) reported eating nuts four days per week, and two participants (6.7%)
reported eating nuts three days per week. One participant had a personal allergy to nuts
and another had a child with an allergy to nuts so did not routinely eat nuts or had them in
her home. The reported number of servings of nuts per day ranged from zero (n = 4 or
13.3%) to four (n = 1, 3.3%). Most participants ate either one serving of nuts per day (n
= 13, 43.3%) or two servings of nuts per day (n = 11, 36.7%). The mean number of
servings of nuts per day was 1.40 (0.89). The mean number of servings of nuts per week
at baseline was 7.43 (6.40) with a median of six. Four participants (13.3% each)
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consumed 0, 4, or 12 servings of nuts per week with one to three participants consuming
all other quantities of nuts per week to a maximum of 28 servings per week.
After the three-week intervention, participants reported eating nuts a mean of 5.40
(1.81) days per week with a range of zero to seven days per week. The mode was seven
with 13 participants (43.3%) reporting daily nut intake. Six participants (20%) reported
eating nuts four days per week and four participants (13.3%) reported nut intake six days
per week. Three participants (10%) reported consuming nuts five days per week, two
participants (6.7%) reported consuming nuts two days per week, and one participant each
(3.3%) reported consuming nuts zero or three days per week. Daily nut servings ranged
from one to five with a mode of two servings per day as reported by 50% of participants
(n = 15). Ten participants (33.3%) reported one serving per day, three participants (10%)
reported three servings per day, and one participant each (3.3%) reported four and five
servings per day. The mean number of servings of nuts per day was 1.93 (0.94). The
mean number of servings of nuts per week was 10.80 (5.99) with a median of 12 and a
mode of 14. Nine participants (30%) had 14 servings per week and four participants
(13.3%) had 12 servings per week. Between one and two participants consumed all other
number of servings of nuts per week to a maximum of 25 servings per week.
Over the course of the project, the mean days of nut consumption per week
increased by 1.07 days or 24.71% (CI 0.26, 1.88, t(29) = 2.70, p = .011). The mean
number of servings of nuts per day increased 38.07% or 0.53 servings per day (CI 0.14,
0.92, t(29) = 2.80, p = .009). The mean number of servings of nuts per week increased
by 3.37 servings per week (CI 0.84, 5.90, t(29) = 2.72, p = .011)--a 45.32% increase.
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Summary of Dietary Changes
Participants had substantial changes in dietary intake across all categories with
decreases in all animal-derived foods and increases in all plant-based foods as seen in
Figure 3. The most dramatic changes were seen in increased legume consumption with a
173.81% increase in the number of servings of legumes per week and an 86% decrease in
meat servings per week. Participants reported consuming 1.90 servings of fruit at
baseline and 2.73 servings of vegetables, summed to equal 4.63 servings of fruits and
vegetables per day, below the commonly recommended level of five servings per day.
After the intervention, intake increased to 2.60 servings of fruit and 3.50 servings of
vegetables per day for a total of 6.1 servings of fruit and vegetables per day, crossing the
established threshold.
One-third of participants reported eating meat daily at baseline and only one
participant reported daily meat intake after the intervention. Likewise, nearly half of
participants (46.7%) reported daily dairy intake at baseline and only four participants
reported this frequency of dairy intake after the intervention; a large proportion of
participants (43.3%) reported no dairy intake over the prior seven days. While daily egg
consumption was lower at baseline than meat or dairy, only two participants reported no
egg intake at baseline compared to 21 who reported no egg intake after the intervention.
In contrast, nearly all participants (93.3%) reported consuming vegetables daily
post-intervention as compared to only 60% with daily consumption pre-intervention.
Fruit intake also became a daily occurrence for nearly all participants (83.3%) postintervention as compared to 56.7% before the intervention. Daily intake of legumes,
whole grains, and nuts was slightly lower with 73.3% of participants reporting daily
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whole grain intake, 33.3% reported daily legume intake, and 43.3% reported daily nut
intake. These were still significant increases over baseline at which point daily intake of
whole grains was reported by 40%, legumes by 3.3%, and nuts by 23.3% of participants.
These increases in plant-based foods and decreases in animal-derived foods illustrated the
plant-based foods crowding out the animal-derived foods over the course of the project.
The magnitude of the dietary changes seen in this three-week period was quite substantial
and showed the feasibility of such changes if participants were given guidance and
support to help them along the way.

Figure 3. Mean changes in servings of each food category per week as calculated by
multiplying mean servings per day by mean days of each food category per week. Preand post-intervention differences were all statistically significant. Error bars represent
standard deviation.
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While not all participants committed to a full plant-based diet after the
intervention, most made significant changes as evidenced in the data and in the narrative
comments. As one participant said, “I...will be consuming a lot more vegetables now that
I have been given such great tasty recipes even though I will be eating eggs and low-fat
cheese.” Another stated, “Although I am not fully vegan, I certainly appreciate the
benefits of a plant-based diet and I am now utilizing those foods more routinely in my
meals.” As the health benefits of plant-based diets are incremental (Heffron et al., 2017;
Satija et al., 2017), any movement toward a more plant-based diet is likely to be
beneficial for the participants’ personal health and well-being.
Personal Changes
Energy and Emotional Well-Being
A subset of questions from the RAND Short Form 36 (RAND SF36; RAND
Health, 2017) was completed by participants before and after the intervention. This
subset assessed energy/fatigue and emotional well-being. Ten questions were scored
according to the RAND SF36 instructions. Pre-coded numeric scores were given for
each respondent’s answer, i.e., a higher score indicated a more favorable health state with
reverse coding for some questions (RAND Health, 2017). Each of the first nine questions
had six possible responses based on how often a participant experienced the statement.
For example, a participant could state he or she felt full of pep all of the time to none of
the time or he or she felt tired all of the time to none of the time. In these cases, the full
of pep all of the time answer was given a score of 100 while the tired all of the time
answer would be given a score of 0. The 10th question had only five choices that ranged
from 0 to 100 but was divided into 25-point segments rather than 20. Once the responses
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were coded appropriately, the 10 scores were averaged to create the overall score.
Reliability for these questions in the study population was high with a pre-intervention
Cronbach’s alpha of 0.851 and a post-intervention Cronbach’s alpha of 0.861.
Energy/fatigue. Four of the 10 questions from the RAND SF36 (RAND Health,
2017) assessed respondents’ levels of energy and/or fatigue. These questions asked how
often respondents felt tired, worn out, full of pep, or had a lot of energy over the
preceding three weeks. The lowest score for all questions at baseline was for feeling tired
with a mean of 47.33 (22.58), indicating most participants felt tired some of the time to a
good bit of the time. Two participants (6.7%) reported feeling tired all the time, five
participants (16.7%) reported feeling tired most of the time, seven participants (23.3%)
reported feeling tired a good bit of the time, 12 participants (40%) reported feeling tired
some of the time, and four participants (13.3%) reported feeling tired a little of the time.
No participants stated they never felt tired at baseline. Similarly, the mean score at
baseline for feeling worn out was 50 (22.74). One participant (3.3%) reported feeling
worn out all the time, six participants each (20%) reported feeling worn out most of the
time and a good bit of the time, 11 participants (36.7%) reported feeling worn out some
of the time, and another six participants (20%) reported feeling worn out a little of the
time. As with feeling tired, no one reported never feeling worn out at baseline.
The mean pre-intervention score for feeling full of pep was 53.33 (19.18) with a
high of 80 (most of the time) for seven participants (23.3%) and a low of 20 (a little of
the time) for three participants (10%). Eleven participants (36.7%) had a score of 40,
indicating they felt full of pep some of the time. The mean score for having a lot of
energy at baseline was 49.33 (21.49). One participant (3.3%) reported never having a lot
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of energy, five participants (16.7%) reported having a lot of energy a little of the time,
eight participants (26.7%) reported having a lot of energy some of the time, 11
participants (36.7%) reported having a lot of energy a good bit of the time, and five
participants (16.7%) reported having a lot of energy most of the time. None of the
participants reported having a lot of energy all of the time at baseline.
After the intervention, the mean score for feeling tired was 68.00 (20.07). Three
participants (10%) reported they had never felt tired over the previous three weeks, 12
participants (40%) reported they had felt tired a little of the time, and 11 participants
(36.7%) reported feeling tired some of the time. Two participants each (6.7%) reported
feeling tired a good bit or most of the time. The mean score for feeling worn out postintervention was 74.67 (19.61). Seven participants (23.3%) reported never feeling worn
out, 12 participants (40%) reported feeling worn out a little of the time, seven participants
(23.3%) reported feeling worn out some of the time, and four participants (13.3%)
reported feeling worn out a good bit of the time. No participants reported feeling worn
out most or all of the time.
Most participants (n = 17, 56.7%) reported feeling full of pep most of the time
after the intervention. One participant (3.3%) reported feeling full of pep all of the time,
eight participants (26.7%) reported feeling full of pep a good bit of the time, and four
participants (13.3%) reported feeling full of pep some of the time. The mean score for
feeling full of pep post-intervention was 70 (15.54) and no participants reported feeling
full of pep a little of the time or never. The mean score for having a lot of energy was
69.33 (18.74) post-intervention. Most participants (n = 18, 60%) reported having a lot of
energy most of the time, one participant (3.3%) reported having a lot of energy all of the
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time, seven participants (23.3%) reported having a lot of energy a good bit of the time,
and two participants each (6.7%) reported having a lot of energy some of the time and a
little of the time. No participants reported never having a lot of energy after the
intervention.
The pre- and post-intervention scores for the energy/fatigue questions showed
statistically significant improvements in all four areas. The score for feeling tired
increased 20.67 points (CI 11.37, 29.97, t(29) = 4.55, p = .000)--an increase of 43.67%.
The score for feeling worn out increased 24.67 points or 49.34% (CI 14.92, 34.41, t(29) =
5.18, p = .000). Feeling full of pep increased 16.67 points (CI 9.57, 23.76, t(29) = 4.81, p
= .000)--an increase of 31.33%. Having a lot of energy increased 40.54% or 20.00 points
(CI 10.80, 29.20, t(29) = 4.45, p = .000).
Notably, no participants felt full of pep or had a lot of energy all the time at
baseline while one participant felt both of those after the intervention. One participant
never felt he or she had a lot of energy at baseline and all participants reporting having a
lot of energy at least a little of the time post-intervention. At baseline, two participants
reported feeling tired all of the time, one participant felt worn out all of the time, and no
participants reported never feeling tired or worn out. After the intervention, however, no
participants reported feeling tired all of the time and none reported feeling worn out
either all or most of the time. In contrast, three participants reported never feeling tired
and seven reported never feeling worn out--quite substantial changes in energy over only
a few weeks.
Emotional well-being. Five questions assessed emotional well-being: how often
respondents felt very nervous, how often they felt so down in the dumps that nothing
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could cheer them up, how often they felt calm and peaceful, how often they felt downhearted and blue, and how often they felt happy. The highest baseline score was for
feeling down in the dumps with a mean of 89.33 (16.39), indicating most participants
seldom or never felt so down in the dumps that nothing could cheer them up. The range
for feeling down in the dumps was from 40 or feeling down in the dumps a good bit of
the time (n = 1, 3.3%) to 100 or never feeling down in the dumps (n = 19, 63.3%). Seven
participants (23.3%) reported feeling down in the dumps a little of the time and three
participants (10%) reported feeling down in the dumps some of the time. For the related
question about feeling downhearted and blue, the mean baseline score was 80 (18.19).
Two participants (6.7%) had a score of 40, indicating they felt downhearted and blue a
good bit of the time while 10 participants (33.3%) had a score of 100, indicating they
never felt downhearted and blue. Twelve participants (40%) reported feeling
downhearted and blue a little of the time and six participants (20%) reported feeling
downhearted and blue some of the time. Most participants reported feeling happy most
of the time (n = 18, 16%) with a mean happiness score of 70 (18). One participant
(3.3%) reported feeling happy all the time, eight participants (26.7%) reported feeling
happy a good bit of the time, one participant (3.3%) reported feeling happy some of the
time, and two participants (6.7%) reported feeling happy a little of the time. These
measures indicated a low level of depression and generally good mood at baseline.
When asked about being a very nervous person, four participants (13.3%)
responded they were never very nervous, 11 participants (36.7%) were very nervous a
little of the time, 10 participants (33.3%) were very nervous some of the time, two
participants each (6.7%) were very nervous a good bit of the time or most of the time,
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and one participant (3.3%) was very nervous all of the time. The mean score for
nervousness at baseline was 66.67 (24.26). The majority of participants (53.3%) reported
feeling calm and peaceful some of the time at baseline, seven participants (23.3%) felt
calm and peaceful a good bit of the time, six participants (20%) felt calm and peaceful
most of the time, and one participant (3.3%) felt calm and peaceful a little of the time.
None felt calm and peaceful all of the time. The mean score for feeling calm and
peaceful at baseline was 52 (17.10).
Post-intervention scores for feeling down in the dumps, downhearted and blue,
and happy were all quite high with means of 96 (11.02), 92 (16.27), and 78 (10.95) for
each, respectively. All participants reported feeling down in the dumps no more than
some of the time, 26 participants (86.7%) reported they never felt down in the dumps,
and two participants each (6.7%) reported they felt so down in the dumps nothing could
cheer them up a little or some of the time. Almost as many participants reported never
feeling downhearted and blue with 23 (76.7%), indicating an absence of this feeling over
the prior three weeks. Three participants each (10%) reported feeling downhearted and
blue a little or some of the time and one participant (3.3%) reported feeling downhearted
and blue a good bit of the time. Most participants (n = 24, 80%) reported feeling happy
most of the time post-intervention, two participants (6.7%) reported feeling happy all of
the time, three participants (10%) reported feeling happy a good bit of the time, and one
participant (3.3%) reported feeling happy some of the time.
The level of nervousness post-intervention was quite low with a mean score of
80.67 (19.99). Most participants (n = 12, 40%) reported they were very nervous a little
of the time, a large proportion (n = 11, 36.7%) reported they were never very nervous,
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five participants (16.7%) reported being very nervous some of the time, and one
participant each (3.3%) reported being very nervous a good bit or some of the time.
None of the participants reported being very nervous all of the time. In contrast, one
person (3.3%) reported feeling calm and peaceful all of the time post-intervention, 20
participants (66.7%) reported feeling calm and peaceful most of the time, four
participants each (13.3%) reported feeling calm and peaceful a good bit of the time or
some of the time, and one participant (3.3%) reported feeling calm and peaceful a little of
the time. None of the participants reported never feeling calm and peaceful.
As with the changes in energy, statistically significant improvements were found
in all five areas of emotional well-being even though many had high scores at the
beginning. The mean score for feeling down in the dumps increased 6.67 points or
7.47% (CI 1.01, 12.33, t(29) = 2.41, p = .023). The score for downhearted and blue
increased 12 points or 15% (CI 5.62, 18.39, t(29) = 3.84, p = .001). The happiness score
increased 8 points or 11.43% (CI 0.25, 34.41, t(29) = 2.11, p = .043). The score for
feeling nervous increased 14 points or 21.00% (CI 6.12, 21.88, t(29) = 3.63, p = .001).
The score for feeling calm and peaceful increased the most of all emotional well-being
questions with an increase of 18.67 points or 35.90% (CI 11.09, 29.25, t(29) = 5.04, p =
.000).
Twenty-six participants never felt down in the dumps post-intervention compared
to 19 feeling this way at baseline. The number of participants never feeling downhearted
and blue more than doubled from 10 at baseline to 23 post-intervention and the number
of participants reporting feeling happy all of the time increased from one at baseline to
two post-intervention. One person reported feeling nervous all of the time at baseline and
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none did post-intervention. Four people reported never feeling very nervous at baseline;
this increased nearly three-fold to 11 people reporting never feeling very nervous postintervention. One participant reported feeling calm and peaceful all of the time postintervention as compared to none reporting that at baseline and 20 participants reported
feeling calm and peaceful most of the time post-intervention compared to six at baseline-a nearly four-fold increase in those who felt calm and peaceful either most or all of the
time.
General health and overall score. Most participants rated their general health as
very good at baseline (n = 15, 50%). Four participants (13.3%) reported their overall
health as excellent and 11 participants (36.7%) as good, leading to a mean baseline score
of 69.17 (6.97). Most participants continued to rate their general health as very good
post-intervention (n = 18, 60%), eight participants rated their general health as excellent
(26.7%), and four participants rated their general health as good (13.3%) for a mean score
of 78.33 (15.72). This resulted in a difference between pre- and post-intervention scores
for general health of 9.17 points or 13.24% (CI 4.59, 13.74, t(29) = 4.10, p = .000).
The baseline composite mean score for all participants was 62.72 (12.99). The
mean overall score post-intervention was 77.77 (11.27). This resulted in a mean score
increase of 15.05 points (CI 10.26, 19.84, t(29) = 6.43, p = .000) or 23.99% for overall
energy and emotional well-being. This overall increase was substantial considering the
relatively high scores at baseline and the short duration of the intervention. Many
participants corroborated this improvement with their narrative comments. One stated, “I
feel somewhat better actually after all this time, nothing dramatic, but no worse for sure!”
Another stated, “My energy has improved and I generally feel better today than I did
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three weeks ago.” A third participant said, “I greatly enjoyed the vegan diet and actually
feel better on this diet.” In contrast, one participant reported that March was always a
difficult month for her emotionally and she was having some unusual work and life
stresses at the time of the project, which she felt might have tainted her score. Only one
participant had a lower post-intervention than pre-intervention score (by four points), but
the remaining 29 participants had a higher post-intervention score showing almost
universal positive changes. The differences between pre- and post-intervention scores for
energy and emotional well-being are shown in Figure 4.

Figure 4. Mean changes in measures of energy and emotional well-being before and
after following a plant-based diet for three weeks. Pre- and post-intervention differences
were all statistically significant. Error bars represent standard deviation.
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Weight
Weight did not change substantially during the study period. The mean weight of
participants was 141.65 pounds before the intervention and 140.68 pounds following the
intervention for a mean loss of 0.96 pounds, which was just statistically significant (CI 0.002, -1.929, t(29) = -2.05, p = .050). The change in BMI from 23.70 kg/m2 to 23.55
kg/m2 was not statistically significant (p = 0.63). Reasons for the lack of a more
substantial weight loss included the short duration of the program, the relatively healthful
dietary habits at baseline of many participants, and the lack of overweight or obese
participants who might have been able to lose more weight. Prior studies have shown
those with worse health at baseline experienced more substantial changes than those with
better health (McDougall et al., 2014). With a mean baseline BMI of 23.70 kg/m2, this
population of people was well within the recommended range of weight so they did not
have much weight to lose for the most part.
Many participants did, however, lose weight with 19 reporting weight loss of
between 0.5 and 5 pounds. Two participants (6.7%) reported losing five pounds, two
participants (6.7%) reported losing four pounds, five participants each (16.7%) reported
losing either two or three pounds, four participants (13.3%) reported losing one pound,
and one participant reported losing 0.5 pounds (3.3%). Four participants (13.3%) neither
gained nor lost any weight and seven reported gaining between 0.4 and 5 pounds with
one each reporting gains of 0.4 pounds, 1 pound, 2 pounds, 2.2 pounds, and 3 pounds,
and two reporting a gain of five pounds. Although self-reported weight has been shown
to be reliable, it was not entirely certain these reported weights were accurate.
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Provider Knowledge
Knowledge was assessed with an eight-item questionnaire completed by
participants asking about the food groups of a plant-based diet, required supplementation,
and plant-based resources. The questions were manually scored by the project lead and
each participant’s percentage correct was calculated. One question regarding the ability
of people consuming a plant-based diet to obtain adequate protein was removed from the
knowledge calculation and scored separately as it was more subjective than objective
knowledge.
Knowledge scores at baseline ranged from 37.5% to 100% with a mean score of
65.42% (16.31). Post-intervention, the scores ranged from 25% to 100% with a mean
score of 87.50% (15.40). The participant who scored a 25% on the post-intervention
assessment had scored a 75% on the pre-intervention assessment but left six of the eight
questions blank on the post-intervention questionnaire for unclear reasons. A paired ttest was completed, which showed a statistically significant difference between pre- and
post-intervention knowledge scores with an increase of 22.08% (CI 14.08, 30.09, t(29) =
5.64, p = .000). Gains were seen in all areas including the four core food groups of a
plant-based diet, required supplementation, and available resources and organizations for
plant-based eating and education.
At both time periods, all participants were able to name one condition the risk of
which could be reduced with adherence to a plant-based diet, showing a reasonable
amount of knowledge at baseline that was unchanged post-intervention. There was more
confusion regarding required vitamin supplementation both before and after the
intervention. On the baseline questionnaire, 13 participants correctly stated Vitamin B-
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12 was a required supplement while at the conclusion of the project, 25 gave this correct
answer. The remaining five stated Vitamin D was a required supplement for those
following a plant-based diet, showing some ongoing confusion for a small number of
participants. Likewise, while most participants (n = 21) were able to state all four core
food groups of a plant-based diet (fruit, vegetables, whole grains, and legumes) after the
intervention, nine participants did not state all four with many choosing nuts instead of
legumes. This was, however, an improvement over baseline at which time only 15
participants were able to name all four core food groups. There was no correlation
between having followed a plant-based diet previously and either pre- or postintervention knowledge scores as assessed with a Kendall’s Tau test that provided a
correlation coefficient of 0.163 for pre-intervention knowledge and -0.018 for postintervention knowledge. Neither was significant with 2-tailed p-values of .335 and .916,
respectively.
Participants responded to the question, “It is achievable for a person following a
plant-based diet to consume adequate protein with some planning,” with a mean score of
3.60 at baseline. A score of 3 indicated it was probably achievable and a score of 4
indicated it was definitely achievable. This increased slightly to 3.80 post-intervention,
showing participants had a greater confidence in plant-based diets containing adequate
protein. The change was not statistically significant. Only one participant believed it to
be probably not achievable at baseline and none believed this after the intervention. The
high scores on this measure before and after the intervention were somewhat surprising
since one of the primary concerns people have regarding plant-based diets is inadequate
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protein so the scores were expected to be lower at least prior to the educational
intervention.
Personal Benefits and Barriers
Participants were asked about how significant each of six potential benefits and
eight potential barriers of following a plant-based diet were expected to be prior to the
project and were found to be after it was completed. A 4-point Likert scale was used
where participants rated each benefit or barrier as not at all significant, not very
significant, somewhat significant, or very significant. A score of 1 was assigned to not at
all significant, 2 to not very significant, 3 to somewhat significant, and 4 to very
significant. A higher score indicated a greater significance of that item either promoting
or inhibiting a participant’s ability to follow a plant-based diet. Individual scores for
each category were analyzed as was the mean score. The mean score was calculated by
averaging each participant’s responses in each domain to get an overall assessment of
how beneficial or difficult the diet was expected and found to be. Scores before and after
the intervention were compared and analyzed for statistically significant differences using
a paired t-test. Each scale was also analyzed for internal consistency and reliability using
a Cronbach’s alpha score.
Benefits of Following a PlantBased Diet
Benefits assessed included having less pain, having more energy, learning about
the diet, losing weight, sleeping better, and trying new foods. The reliability of the preintervention scale was high with a Cronbach’s alpha of 0.811. The post-intervention
reliability was slightly lower with a Cronbach’s alpha of 0.648. Prior to the intervention,
learning about the diet was ranked the highest likely benefit with a mean score of 3.53
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(0.57). Seventeen participants (56.7%) stated they believed learning about the diet would
be a very significant benefit, 12 participants (40%) believed it would be somewhat
significant, and one participant (3.3%) believed it would be not very significant. Having
less pain was the least significant perceived benefit at baseline with a mean score of 2.53
(0.82) with a median and mode of three. Nearly half (43.3% or n = 13) of participants
rated less pain as likely to be somewhat significant, 11 participants (36.7%) rated it as
likely to be not very significant, and three participants each (10%) believed it would be
either very significant or not at all significant. Having more energy had a mean score of
3.43 (0.50) at baseline, losing weight had a mean score of 3.33 (0.80), sleeping better had
a mean score of 3.27 (0.90), and trying new foods had a mean score of 3.23 (0.74). The
overall pre-intervention benefit score was 3.22 (0.52), indicating a high level of perceived
benefit for all these categories.
Post-intervention, the mean score for having less pain was 1.83 (0.99) with a
median of 1.50 and a mode of one. Half of participants (n = 15 or 50.0%) reported less
pain as not at all significant during the project. Two participants (6.7%) rated having less
pain as very significant, six participants (20.0%) rated having less pain as somewhat
significant, and seven participants (23.3%) rated having less pain as not very significant.
The mean score for having more energy was 2.70 (0.95) with a median and mode of
three. Almost half (n = 13 or 43.3%) of participants rated more energy as somewhat
significant, seven participants (23.3%) rated it as not very significant, six participants
(20.0%) rated it as very significant, and four participants (13.3%) rated it as not at all
significant. Learning about the diet was the most significant benefit post-intervention
with a mean score of 3.43 (0.73). The median and mode were both four with 16
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participants (53.3%) rating learning about the diet as a very significant benefit and 12
participants (40.0%) rated it as somewhat significant. One participant each (3.3%) rated
learning about the diet as either not very or not at all significant. Losing weight had a
mean score of 2.03 (0.93) post-intervention with 11 participants (36.7%) ranking losing
weight as not very significant, 10 participants (33.3%) ranked losing weight as not at all
significant, seven participants (23.3%) ranked losing weight as somewhat significant, and
two participants (6.7%) ranked losing weight as very significant. Sleeping better had a
mean post-intervention score of 2.38 (0.90) with 13 participants (44.8%) rating it as
somewhat significant, eight participants (27.6%) rated sleeping better as not very
significant, six participants (19.4%) rated sleeping better as not at all significant, and two
participants (6.5%) rated sleeping better as very significant. Trying new foods was
ranked as somewhat significant by 16 participants (53.3%), very significant by 12
participants (40.0%), and not very significant by two participants (6.7%) for a mean score
of 3.33 (0.61).
Interestingly, the scores for each benefit were lower post-intervention compared
to pre-intervention scores. The pre-intervention score for less pain, for example, was
2.53 (0.82) while the post-intervention score was 1.83 (0.99) for a difference of -0.70 (CI
-0.37, -1.03, t(29) = -4.37, p = .000). Statistically significant decreases were also seen for
having more energy, losing weight, and sleeping better. Having more energy declined
0.73 points (CI -0.33, -1.14, t(29) = -3.72, p = .001). Losing weight declined 1.30 points
(CI -0.921, -1.68, t(29) = -6.97, p = .000). Sleeping better declined 0.90 points (CI -0.44,
-1.36, t(29) = -4.01, p = .000). Non-significant declines were found for learning about
the diet and trying new foods. Learning about the diet remained the most significant
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benefit with a post-intervention score of 3.43 (0.73), nearly the same as the preintervention score of 3.53, indicating this knowledge acquisition was perceived as an
important benefit. Changes between expected and experienced benefits are shown in
Figure 5.

Figure 5. Mean changes in expected and experienced benefits of following a plant-based
diet for three weeks. Pre- and post-intervention differences were statistically significant
for less pain, more energy, losing weight, sleeping better, and total mean score. Error
bars represent standard deviation.

Participants mentioned additional benefits they had experienced during the threeweek intervention in narrative comments. One reported no longer feeling tired or
sluggish after meals. Another participant commented, “I have had a pterygium removed
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from my left eye and have constant irritated/dry eye since then. During this vegan diet,
my eye was not irritated or dry.” Two participants found following the plant-based diet
contributed to regular bowel movements as both had been prone to constipation prior to
the project. One participant commented that “variety feels good” and another indicated
“plant-based diets are energizing!” A few participants had occasion to have blood work
done around the time of the project. Two reported declines in cholesterol levels from the
prior year and another had a decline in HbA1c from 5.4% to 5.2%. While these changes
could not be attributed to the project alone, they were inspiring and exciting to those who
experienced them.
Barriers to Following a PlantBased Diet
Barriers assessed included cost, difficulty cooking, difficulty going out to eat,
family eating preferences, lack of meal planning skills, nutritional concerns, personal
eating preferences, and time constraints. The reliability of the pre-intervention scale was
moderate to high with a Cronbach’s alpha of 0.770. The reliability of the postintervention scale was similar with a Cronbach’s alpha of 0.778. At baseline, participants
reported a mean barrier score of 2.55 (0.47). The most significant barrier at baseline was
personal eating preferences with a score of 3 (0.87) followed closely by family eating
preferences at 2.97 (0.85). A sizeable majority of participants (76.7%) expected personal
eating preferences to be either somewhat or very significant, five participants (16.7%)
expected personal eating preferences to be not very significant, and two participants
(6.7%) expected personal eating preferences to be not at all significant.
Family eating preferences were rated as somewhat significant by 50% of
participants (n = 15), very significant by eight participants (26.7%), not very significant
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by five participants (16.7%) and not at all significant by two participants (6.7%). Of the
three participants who reported living alone, two reported family eating preferences were
somewhat significant before the intervention and not at all significant after the
intervention. The third participant who lived alone rated family eating preferences as a
very significant barrier both before and after the intervention, which was an unexpected
finding. No correlations were found between living status and the relative importance of
family eating preferences with a Spearman’s rho of 0.05 for the pre-intervention survey
(p = 0.804) and 0.25 (p = 0.183) for the post-intervention survey.
Cost was the least significant expected barrier prior to the intervention with a
score of 1.73 (0.69). No participants expected cost to be a very significant barrier, 14
participants (46.7%) expected cost to be not very significant, 12 participants (40%)
expected cost to be not at all significant, and 4 participants (12.9%) expected cost to be
somewhat significant. Difficulty going out to eat had a mean score of 2.87 (0.78) at
baseline. Half of participants (n = 15) expected this to be somewhat significant, six
participants (20%) expected this to be very significant, eight participants (26.7%)
expected difficulty going out to eat to not be very significant, and one participant (3.3%)
expected difficulty going out to eat to be not at all significant. Nutritional concerns had a
mean score of 2.30 (0.99) at baseline with 11 participants (36.7%) expecting this to be a
somewhat significant barrier, three participants (10%) expecting it to be very significant,
and eight participants each (26.7%) expected nutrition to be not very or not at all
significant.
Difficulty cooking had a mean score of 2.63 (0.77) at baseline with 50% of
participants (n = 15) rating this as somewhat significant, 33.3% (n = 10) rated it as not
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very significant, three participants (10%) rated difficulty cooking as very significant, and
two participants (6.7%) rated difficulty cooking as not at all significant. Lack of meal
planning skills had a mean score of 2.77 (0.90); 14 participants (46.7%) rated lack of
meal planning skills as somewhat significant, seven participants (23.3%) rated it as not
very significant, six participants (20%) rated it as very significant, and three participants
(10%) rated lack of meal planning skills as not at all significant. Time constraints had a
mean score of 2.90 (0.92) with 11 participants (36.7%) ranking it as somewhat
significant, nine participants (30%) ranking it as very significant, eight participants
(26.7%) ranking it as not very significant, and two participants (6.7%) ranking it as not at
all significant. Since these three potential barriers could be considered logistical barriers,
they were analyzed to uncover any correlations with hours worked per week or degree of
responsibility for shopping, planning meals, and cooking but no significant correlations
were found.
After the intervention, the mean barrier score was 2.30 (0.55). Cost remained the
least significant barrier with a score of 1.83 (0.83). Thirteen participants (43.3%) rated
cost as not at all significant, nine participants (30%) rated cost as not very significant, and
eight participants (26.7%) rated cost as somewhat significant. No participants rated cost
as a very significant barrier post-intervention. Family eating preferences was tied with
difficulty going out to eat as the most significant barriers with mean scores of 2.70 (SD
1.12 and 0.925, respectively). Ten participants (33.3%) rated family eating preferences
as very significant, six participants (20%) rated family eating preferences as somewhat
significant, nine participants (30%) rated family eating preferences as not very
significant, and five participants (16.7%) rated family eating preferences as not at all

114
significant. Difficulty going out to eat was rated as somewhat significant by 12
participants (40%), not very significant by nine participants (30%), very significant by six
participants (20%), and not at all significant by three participants (10%). Personal eating
preferences had a mean score of 2.47 (0.86). Most participants rated personal eating
preferences as either somewhat significant (40%, n = 12) or not very significant (36.7%,
n = 11), three participants (10%) found personal preferences to be very significant, and
four participants (13.3%) found personal preferences not at all significant.
Nutritional concerns was rated as not at all significant by 40% of participants (n =
12), not very significant by 10 participants (33.3%), somewhat significant by seven
participants (23.3%), and very significant by one participant (3.3%) for a mean score of
1.90 (0.89). Logistical barriers, lack of meal planning skills, difficulty cooking, and time
constraints had post-intervention mean scores of 2.30 (0.99), 2.13 (0.78), and 2.50 (0.86),
respectively. One participant felt lack of meal planning skills remained a very significant
barrier, nine participants (30%) found it to be somewhat significant, 13 participants
(43.3%) felt lack of meal planning skills was not very significant, and seven participants
(23.3%) felt lack of meal planning skills was not at all significant. One participant found
difficulty cooking remained a very significant barrier, 15 participants (50%) found it to
be not very significant, eight participants (26.7%) found it somewhat significant, and six
participants (20%) found it not at all significant. Time constraints remained a very
significant barrier for four participants (13.3%) and a somewhat significant barrier for 10
participants (33.3%). Thirteen participants (43.3%) found time constraints to be not very
significant and three participants (10%) found it to be not at all significant.
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The overall mean score for barriers was significantly lower post-intervention
compared to pre-intervention, declining by 0.25 points (CI -0.09, -0.18, t = -3.02, p =
.003). The differences in mean barrier scores are shown in Figure 6. Statistically
significant declines were seen for difficulty cooking (-0.50, p = .002), lack of meal
planning skills (-0.63, p = .000), nutritional concerns (-0.40, p = .037), personal eating
preferences (-0.53, p = .009), and time constraints (-0.40, p = .012). A non-significant
increase was seen for cost (0.10, p = .476) and a non-significant decrease for family
eating preferences (-0.27, p = .187) and difficulty going out to eat (-0.17, p = .258).
Overall these declines indicated the perceived barriers were more significant than the
experienced barriers. Additional barriers participants noted that were not directly
assessed included gastrointestinal discomfort and gas, being ill during the project, and not
having enough energy to devote the desired effort to the project.
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Figure 6. Mean changes in expected and experienced barriers to following a plant-based
diet for three weeks. Pre- and post-intervention differences were statistically significant
for difficulty cooking, lack of meal planning skills, nutritional concerns, personal eating
preferences, time constraints, and total mean score. Error bars represent standard
deviation.

Ease of Following a PlantBased Diet
After the intervention, participants were asked if they found following a plantbased diet to be easier or more difficult than expected as measured on a 4-point Likert
scale ranging from much more difficult to much easier. Two participants (6.7%) found
following the diet to be much more difficult than expected and six participants (20%)
found it to be a little more difficult. In contrast, 12 participants (40%) found following
the plant-based diet to be a little easier than expected and 10 participants (33.3%) found it
to be much easier than expected, meaning 73.3% of participants found following a plant-
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based diet to be at least a little easier than they had expected. This would be reinforced
by the decline in significance of potential barriers after the project as well as the finding
that benefits ranked higher than barriers both before and after the intervention. The mean
scores for benefits was 3.22 before and 2.62 after while the mean scores for barriers were
2.55 before and 2.30 after the intervention.
While most participants reported declining scores in barriers, eight participants’
post-intervention barrier scores were higher than their pre-intervention scores, indicating
the barriers encountered for these participants were more significant than they had
expected. This was not entirely confirmed, however, with analysis of correlations
between participants’ pre- or post-intervention barrier scores and reported ease of
following the plant-based diet or likelihood of continuing the diet. There was a weak
non-significant (p = .055) negative correlation between barrier score and ease of
following, indicating that perhaps the higher the barrier score for a participant, the more
likely he or she was to have considered the diet to be more difficult than expected. A
significant (p = .032) weak negative correlation (Spearman’s rho -0.354) was found
between post-intervention barrier score and likelihood of continuing to follow a plantbased diet. In this case, the higher the barrier score, the less likely the participant was to
continue the plant-based diet, which was a reasonable finding.
It was interesting to note the changes in family eating preferences, which showed
a non-significant decline (-0.27, p = .187). Prior to the intervention, eight participants
rated family eating preferences as very significant while after the intervention 10 did so.
Those who rated family eating preferences as not at all significant increased from two to
five, indicating some participants found family preferences to be less significant than

118
they had expected while others found them to be more significant. Narrative comments
revealed a substantial difference in the degree to which family members, particularly
spouses, participated in the three-week project with the participant. Several participants
had full engagement of their spouse and family and completed the project together with
both of them following the diet and sharing in the meal planning and cooking. Others
had very little to no support from their spouses and were forced to make the dietary
changes alone. Some were even ridiculed by their family members for undertaking this
experience. However, no significant correlations were found between family eating
preferences and ease of following the diet or likelihood to continue to follow a plantbased diet. There was a trend toward a non-significant (p = .067) negative correlation (0.34) between family eating preferences post-intervention and ease of following the
plant-based diet.
Notably, 20 participants (66.7%) stated they were somewhat (30.0%) or very
(36.7%) likely to continue to follow a plant-based diet after the completion of the
intervention. Ten participants (33.3%) indicated they were not very (13.3%) or not at all
(20%) likely to continue to follow a plant-based diet at the conclusion of the project. Of
these, however, many planned to incorporate many more plant-based meals into their
diets as confirmed by the changes in dietary intake following the intervention.
Barriers to Counseling Patients about
Plant-Based Diets
As with benefits and barriers to following a plant-based diet, perceived and
experienced barriers to counseling patients about the diet were assessed before and after
the intervention utilizing a 4-point Likert scale. The counseling barriers assessed were
inadequate scientific evidence, lack of personal knowledge, lack of support to the patient,
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lack of practice guideline, low perceived acceptability, not enough time, not realistic for
patients, and too complicated for patients. The pre-intervention questionnaire had
moderate reliability with a Cronbach’s alpha of 0.630 and the post-intervention score had
a high reliability with a Cronbach’s alpha of 0.886. For analysis, counseling barriers
were divided into structural, provider-centric, or patient-centric barriers with structural
barriers encompassing inadequate scientific evidence, lack of support to patient, and lack
of practice guideline. Provider-centric barriers included lack of personal knowledge and
not having enough time. Patient-centric barriers included low perceived acceptability,
not realistic for patient, and too complicated for patients.
Structural Barriers
Inadequate scientific evidence was rated as a very significant barrier by 13
participants (43.3%) at baseline. A further nine participants (30%) rated inadequate
scientific evidence as somewhat significant at baseline, five participants (16.7%) rated it
as not very significant, and three participants (10%) rated it as not at all significant. This
resulted in a mean score of 3.07 (1.02). The lack of a practice guideline was ranked as a
moderately significant barrier to counseling patients at baseline with a mean score of 3.23
(0.73). Thirteen participants (43.3%) found lack of a practice guideline to be somewhat
significant, 12 participants (40%) found it to be very significant, and five participants
(16.7%) rated it as not very significant. No participant reported the lack of a practice
guideline to be not at all significant at baseline. Lack of support to the patient was rated
as a very significant barrier by 53.3% (n = 16) of participants at baseline, a somewhat
significant barrier by 36.7% (n = 11), a not very significant barrier by one participant
(3.3%), and not at all significant barrier by two participants (6.7%).
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Inadequate scientific evidence was still classified as a very significant barrier by
two participants (6.7%) post-intervention, somewhat significant by four participants
(13.3%), not very significant by nine participants (30%), and not at all significant by 15
participants (50%). The mean post-intervention score for inadequate scientific evidence
was 1.77 (0.94). Lack of a practice guideline had a mean post-intervention score of 2.37
(0.96). Three participants found this to still be a very significant barrier, 12 participants
(40%) found it to be somewhat significant, eight participants (26.7%) found it not very
significant, and seven participants (23.3%) found it not at all significant. Lack of support
to the patient had a mean post-intervention score of 2.33 (1.06). Four participants
(13.3%) rated lack of patient support as a very significant barrier, 11 participants (36.7%)
rated it as somewhat significant, six participants (20%) rated lack of patient support as
not very significant, and nine participants (30%) rated it as not at all significant.
Comparing changes in these areas showed statistically significant declines of
42.34% for inadequate scientific evidence, 26.63% for lack of a practice guideline, and
30.86% for lack of support to the patient. The mean score for inadequate scientific
evidence declined by 1.3 points (CI -0.91, -1.69, t(29) = -6.77, p = .000). The mean score
for lack of a practice guideline decreased 0.87 points (CI -0.55, -1.19, t(29) = -5.52, p =
.000). The mean score for lack of support to the patient declined by 1.03 points (CI 0.61, -1.46, t(29) = -5.01, p = .000). While these declines were substantial, it was worth
noting that two participants (6.7%) still found inadequate scientific evidence to be a very
significant barrier to counseling patients about plant-based diets despite having received
ample education on evidence in the literature. One participant expressed ongoing
“concern about conflicting published research on diet” after the intervention. Four
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participants still found lack of support to patients to be a very significant barrier and three
participants felt the lack of a practice guideline remained a very significant barrier.
These highlight the importance of having structural systems in place to support both
providers and patients who seek to engage in discussions about plant-based diets.
Provider-Centric Barriers
Considering provider-centric barriers, lack of personal knowledge was the most
significant of all barriers with a mean pre-intervention score of 3.47 (0.78). Eighteen
participants (60%) rated lack of personal knowledge as a very significant barrier prior to
the intervention. Nine participants (30%) rated lack of personal knowledge as somewhat
significant, two participants (6.7%) rated it as not very significant, and one participant
(3.3%) rated it as not at all significant. Not having enough time had a pre-intervention
mean score of 3.07 (0.74) with 14 participants (46.7%) ranking this as somewhat
significant, nine participants (30%) ranked it as very significant, and seven participants
(23.3%) ranked not having enough time as not very significant. No provider rated not
having enough time as not at all significant prior to the intervention.
The post-intervention mean score for lack of personal knowledge was 1.63 (0.81)
--the lowest of all counseling barriers post-intervention. Over half of participants (n =
16, 53.3%) rated lack of personal knowledge as not at all significant and a further 33.3%
(n = 10) rated it as not very significant. Three participants (10%) continued to find lack
of personal knowledge to be a somewhat significant barrier and one participant (3.3%)
still found it to be a very significant barrier. Not enough time was rated as a very
significant barrier post-intervention by five participants (16.7%), somewhat significant by
14 participants (46.7%), not very significant by eight participants (26.7%), and not at all
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significant by three participants (10%). This resulted in a mean post-intervention score of
2.70 (0.88).
Lack of personal knowledge as a barrier to counseling showed a substantial
decline from before to after the intervention going from the most significant to the least
significant barrier over the course of the project. The mean score decreased by 1.83
points or 53.03% (CI -1.47, -2.20, t(29) = -10.19, p = .000). Eighteen participants rated
lack of personal knowledge as very significant at baseline and only one did so after the
intervention. Likewise, only one participant rated lack of personal knowledge as not at
all significant at baseline and 16 did so after the project, suggesting providers felt the
knowledge gained during the project positively impacted their ability to counsel patients
about plant-based diets. This was supported by the increase in knowledge scores and
increased self-efficacy for knowledge and counseling.
Lack of time as a barrier to counseling patients about plant-based diets decreased
a small but statistically significant amount of 0.37 points (CI -0.05, -0.68, t(29) = - 2.36,
p = .025). The small decline was not surprising considering current practice demands and
competing priorities for providers; this project did not directly address time management.
Lack of time or perceived lack of time for counseling was partly a structural barrier due
to productivity targets and other measures providers must meet in most practice settings.
That this measure declined at all suggested providers learned some skills to incorporate
dietary counseling into their practice in ways that did not take a lot of time or they saw
the importance of counseling on plant-based diets so were willing to take the time to do it
when they previously might not have been.
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Patient-Centric Barriers
The three patient-centric barriers to counseling about plant-based diets--low
perceived acceptability, not realistic for patient, and too complicated for patient--had
mean pre-intervention scores of 3.27 (0.74), 3.27 (0.64), and 3.07 (0.69), respectively,
showing all to be perceived at least somewhat significant. The highest proportion of
participants (41.9%, n = 13) rated low perceived acceptability as a very significant
barrier at baseline, followed by 12 participants (38.7%) rating it as a somewhat
significant barrier, and five participants (16.1%) rating it as not very significant. Most
participants (53.3%, n = 16) rated not realistic for patient as a somewhat significant
barrier, 11 participants (36.7%) rated it as very significant, and three participants (10%)
rated it as not very significant. Most participants (53.3%, n = 16) found a plant-based
diet being too complicated for patients to be a somewhat significant barrier at baseline.
Eight participants (26.7%) found it to be a very significant barrier and six participants
(20%) found it not to be a very significant barrier. No participants rated any of these
three patient-centric barriers as being not at all significant at baseline.
Post-intervention mean scores for low perceived acceptability, not realistic for
patient, and too complicated for patient were 2.97 (0.67), 2.83 (0.95), and 2.43 (0.97),
respectively. Twenty participants (66.7%) rated low perceived acceptability as a
somewhat significant barrier to counseling post-intervention. Five participants (16.7%)
continued to rate it as a very significant barrier, four participants (13.3%) rated low
perceived acceptability as a not very significant barrier, and one participant (3.3%) rated
it as not at all significant. Eight participants (26.7%) still felt a plant-based diet as not
realistic for patients to be a very significant barrier post-intervention, though many (40%,
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n = 12) rated it as a somewhat significant barrier, seven participants (23.3%) rated it as
not very significant, and three participants (10%) rated it as not at all significant. Most
participants (36.7%, n = 11) felt being too complicated for patients was a somewhat
significant barrier post-intervention. Nine participants (30%) rated a plant-based diet
being too complicated as not very significant, six participants (20%) rated it as not at all
significant, and four participants (13.3%) rated it as very significant.
Paired t tests for these areas showed each to have a statistically significant decline
from pre- to post-intervention. The mean score for low perceived acceptability declined
0.30 points (CI -0.10, -0.50, t(29) = -3.07, p = .005). The mean score for not realistic for
patients declined 0.43 points (CI -0.10, -0.77, t(29) = -2.64, p = .013). The mean score
for being too complicated for patient declined 0.63 points (CI -0.33, -0.94, t(29) = -4.29,
p = .000). The finding that no participants rated low perceived acceptability, not realistic
for patients, or too complicated for patients as not at all significant at baseline while one,
three, and six participants did for each, respectively, post-intervention highlighted
changes in attitudes of providers over the course of the program. While many still felt
these were substantial barriers, there was a move toward thinking patients could
realistically adopt a plant-based diet. Many participants, however, still rated each as very
significant, showing the importance of comprehensive changes to empower patients to
adopt beneficial changes.
Overall Counseling Barriers
The mean score for all perceived barriers to counseling patients about plant-based
diets pre-intervention was 3.23 (0.41). All areas had a mean score of greater than 3,
indicating all barriers were rated at least somewhat significant. After the intervention, the
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mean overall score was 2.38 (0.67). Comparing the pre- and post-intervention scores
revealed a statistically significant decline in overall counseling barriers with a decrease of
0.85 (CI -0.672, -1.019, t = -9.959, p = .000). No category had a mean score of 3 or
greater, indicating across all domains the experienced barriers to counseling were less
than somewhat significant. The decline in all barriers to counseling and in the overall
mean indicated the barriers were not actually as formidable as participants had expected.
The changes in counseling barriers are shown in Figure 7.

Figure 7. Mean changes in expected and experienced barriers to counseling patients
about plant-based diets before and after the three-week intervention. Pre- and postintervention differences were all statistically significant. Error bars represent standard
deviation.
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Provider Self-Efficacy and Likelihood
of Counseling Patients
Self-efficacy was assessed using an adaptation of Tresolini et al.’s (1995) Health
Promotion Counseling Self-Efficacy Scale. One scale assessed providers’ confidence in
their knowledge of six areas related to plant-based diets and the second assessed their
confidence in their ability to counsel patients in those areas. The six areas assessed were
the definition of plant-based diets, the health benefits of plant-based diets, the nutritional
quality of plant-based diets, where to find or purchase plant-based foods, how to cook or
prepare plant-based foods, and available resources for plant-based cooking and eating.
For each item, participants rated their confidence or self-efficacy on a 4-point Likert scale
ranging from completely lacking in confidence to very confident. A value of 1 was
assigned to completely lacking in confidence and a value of 4 to very confident. Scores
for each of the six questions for each participant were then averaged to obtain his or her
overall confidence score. A higher score indicated a higher level of confidence while a
lower score reflected a lower level of confidence. The reliability for the pre-intervention
self-efficacy for knowledge and counseling scales was high with Cronbach’s alpha scores
of 0.789 and 0.892, respectively. Post-intervention self-efficacy for knowledge and
counseling scales had Cronbach’s alpha scores of 0.867 and 0.787, respectively.
Self-Efficacy for Knowledge
Baseline self-efficacy for knowledge of plant-based diets scores ranged from 1 to
4 for each domain. The mean score for all six domains was 2.64 (0.52) at baseline,
indicating participants were between somewhat lacking in confidence and somewhat
confident. The baseline score for the knowledge of definition of a plant-based diet was
2.83 (0.65) and the health benefits of plant-based diets baseline score was 2.80 (0.71).
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Participants’ mean level of confidence in their knowledge of the nutritional quality of
plant-based foods was 2.67 (0.61). Participants had the highest level of confidence in
their knowledge of where to purchase plant-based foods with a mean score of 3.03 (0.85)
and the least confidence in their knowledge of available resources for plant-based
cooking and eating with a mean score of 2.03 (0.62). The mean baseline score for how to
cook or prepare plant-based foods was 2.50 (0.94).
A fair amount of variety in baseline self-efficacy for knowledge of plant-based
diet levels occurred across each domain. Participants were least confident in their
knowledge of available plant-based resources with five participants (16.7%) reporting
being completely lacking in confidence, 19 participants (63.3%) were somewhat lacking
in confidence, and six participants (20%) were somewhat confident. No participant felt
very confident in his or her knowledge of plant-based resources. Participants felt most
confident in where to purchase plant-based foods with nine participants (30%) reporting
feeling very confident, 15 participants (50%) were somewhat confident, four participants
(13.3%) were somewhat lacking in confidence, and two participants (6.7%) were
completely lacking in confidence. Most participants (56.7% and 53.3% respectively)
reported they felt somewhat confident in their knowledge of the definition of plant-based
diets and their knowledge of the nutritional quality of plant-based foods. The highest
proportion of participants (n = 12, 40%) reported feeling somewhat lacking in confidence
for preparing or cooking plant-based meals and four participants (13.3%) reported feeling
completely lacking in confidence.
Post-intervention scores for self-efficacy for knowledge of plant-based diets
ranged from 2 to 4, with no participant feeling completely lacking in confidence in any
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area. The mean post-intervention score was 3.63 (0.44). Confidence in knowledge of the
definition of a plant-based diet had a mean score of 3.70 (0.47). The post-intervention
score for health benefits of plant-based diets was 3.73 (0.45) and for nutritional quality, it
was 3.57 (0.63). The highest score was for knowledge of where to find or purchase
plant-based foods at 3.77 (0.57) while the lowest was for knowledge of how to cook or
prepare plant-based foods was 3.40 (0.57). The participants had a mean score of 3.60
(0.50) for their confidence in their knowledge of available resources for plant-based
cooking and eating. Frequencies are shown in Table 3.
A large majority of participants (n = 21, 70%) reported feeling very confident in
their knowledge of the definition of plant-based diets post-intervention and the remaining
nine participants (30%) reported feeling somewhat confident. None felt somewhat or
completely lacking in confidence. Similarly for the health benefits, all participants
reported feeling somewhat or very confident in their knowledge in this area with eight
participants (26.7%) reporting feeling somewhat confident and 22 participants (73.3%)
feeling very confident. Two participants (6.7%) still felt somewhat lacking in confidence
about their knowledge of the nutritional quality of plant-based diets, nine participants
(30%) felt somewhat confident, and 19 participants (63.3%) felt very confident. Two
participants (6.7%) felt somewhat lacking in confidence in their knowledge of where to
find or purchase plant-based foods post-intervention while 25 participants (83.3%) felt
very confident. Sixteen participants (53.3%) felt very confident in their knowledge of
how to cook or prepare plant-based foods, 10 participants (33.3%) felt somewhat
confident, and four participants (13.3%) felt somewhat lacking in confidence. All
participants felt either somewhat or very confident in their knowledge of available
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resources for plant-based cooking and eating with 12 participants (40%) reporting feeling
somewhat confident and 18 participants (60%) reporting feeling very confident (also
shown in Table 3).
.
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Table 3
Frequency of Participants Reporting Each Level of Confidence for Their Knowledge of Plant-Based Diets
Self-Efficacy Level
Completely Lacking in
Confidence

Definition
Before
After
n (%)
n (%)
0
0

Somewhat Lacking in
Confidence

9 (30)

0

Somewhat Confident

17 (56.7)

9 (30)

Very Confident

4 (13.3)

21 (70)

Health Benefits
Before
After
n (%)
n (%)
1 (3.3)
0

8 (26.7)

Nutritional Quality
Before
After
n (%)
n (%)
0
0

Where to Purchase
Before
After
n (%)
n (%)
2 (6.7)
0

4 (13.3)

How to Cook/Prepare
Before
After
n (%)
n (%)
4 (13.3)
0

Available Resources
Before
After
n (%)
n (%)
5 (16.7)
0

2 (6.7)

12 (40)

4 (13.3)

19 (63.3)

9 (30)

10 (33.3)

6 (20)

12 (40)

5 (16.7)

16 (53.3)

0

18 (60)

0

12 (40)

2 (6.7)

17 (56.7)

8 (26.7)

16 (53.3)

9 (30)

15 (50)

3 (10)

4 (13.3)

22 (73.3)

2 (6.7)

19 (63.3)

9 (30)

25 (83.3)

0
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The paired t-test for self-efficacy for knowledge showed improvement in all six
domains and in overall confidence. Reported confidence in knowledge of the definition
of a plant-based diet increased by 0.87 points (CI 0.63, 1.10, t(29) = 7.55, p = .000).
Confidence in knowledge of the health benefits of plant-based diets increased 0.93 points
(CI 0.66, 1.21, t(29) = 6.91, p = .000). Confidence in knowledge of the nutritional
quality of plant-based diets increased 0.90 points (CI 0.63, 10.18, t(29) = 6.50, p = .000).
Although participants were quite confident about knowing where to purchase or find
plant-based foods at baseline, their confidence increased 0.73 points (CI 0.46, 1.01, t(29)
= 5.43, p = .000). Confidence in knowledge of how to cook or prepare plant-based foods
increased 0.90 points (0.56, 1.25, t(29) = 5.34, p = .000). Confidence in knowledge of
available resources, which was the lowest area at baseline, had a substantial increase of
1.57 points (CI 1.33, 1.80, t(29) = 13.71, p = .000). The overall self-efficacy knowledge
score increased by 0.98 points (CI 0.82, 1.15, t(29) = 12.35, p = .000). In three areas (the
definition of plant-based diets, the health benefits of plant-based diets, and available
resources), all participants reported feeling either somewhat or very confident in their
knowledge post-intervention. No participants reported feeling very lacking in confidence
in their knowledge of any of the six areas. Changes in self-efficacy for knowledge are
shown in Figure 8.
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Figure 8. Changes in mean scores for reported self-efficacy for knowledge about plantbased diets before and after the three-week intervention. Pre- and post-intervention
differences were all statistically significant. Error bars represent standard deviation.

Self-Efficacy for Counseling
As expected, self-efficacy for counseling scores were slightly lower than those for
knowledge. As Bandura (1977) discussed, self-efficacy has differing magnitudes; it is
easier to feel confident in knowledge of something than in counseling ability. At
baseline, participants had a mean self-efficacy for counseling score of 2.38 (0.69). The
baseline score for confidence in ability to counsel patients about the definition of plantbased diets was 2.43 (0.82) while the baseline score for ability to counsel about the health
benefits of plant-based diets was 2.60 (0.86). The baseline score for counseling
confidence related to the nutritional quality of plant-based diets was 2.33 (0.84). The
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highest baseline score for confidence in ability to counsel was for where to purchase
plant-based foods with a score of 2.80 (0.93), which was in line with the findings for selfefficacy of knowledge. Participants had a low level of confidence in their ability to
counsel patients about how to cook or prepare plant-based foods at baseline with a mean
score of 2.17 (0.83). The lowest score was for participants’ confidence in their ability to
counsel patients about available resources with a mean baseline score of 1.93 (0.83).
At baseline, most participants (n = 13, 43.3%) reported feeling somewhat
confident in their ability to counsel patients about the definition of plant-based diets
while four participants (13.3%) felt they were completely lacking in confidence. For
confidence in ability to counsel patients about the health benefits of plant-based diets,
43.3% of participants (n = 13) reported feeling somewhat confident and four participants
(13.3%) felt very confident. More participants felt somewhat lacking in confidence in
their ability to counsel patients about the nutritional quality of plant-based diets with 12
(40%) reporting feeling somewhat lacking in confidence and five participants (16.7%)
feeling completely lacking in confidence. Most participants (n = 16, 53.3%) felt
somewhat confident in their ability to counsel patients about where to find or purchase
plant-based foods, six participants (20%) felt very confident, and four participants each
(13.3%) felt either somewhat or very lacking in confidence. Half of the participants (n =
15) reported feeling somewhat lacking in confidence in their ability to counsel patients
about how to cook or prepare plant-based foods, six participants (20%) felt completely
lacking in confidence, and two participants (6.7%) felt very confident. Only one
participant (3.3%) felt very confident in his or her ability to counsel patients about
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available resources and 10 (33.3%) felt completely lacking in confidence. Self-efficacy
for counseling frequencies are shown in Table 4.
Post-intervention scores ranged from a low of 3.30 (0.75) for cooking plant-based
foods to a high of 3.80 (0.48) for where to purchase such foods. The post-intervention
score for confidence in ability to counsel patients about the definition of a plant-based
diet was 3.70 (0.47) and the post-intervention mean score for the health benefits of plantbased diets was 3.73 (0.45). Participants’ confidence in their ability to counsel patients
about the nutritional quality of plant-based diets was 3.50 (0.63) post-intervention and the
score for counseling on available resources was also 3.50 (0.57). The post-intervention
overall mean score for self-efficacy in counseling ability was 3.59 (0.40).
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Table 4
Frequency of Participants Reporting Each Level of Confidence for Their Ability to Counsel Patients About Plant-Based Diets
Definition
Before
After
n (%)
n (%)
4 (13.3)
0

Health Benefits
Before
After
n (%)
n (%)
3 (10)
0

Nutritional Quality
Before
After
n (%)
n (%)
5 (16.7)
0

Somewhat Lacking in
Confidence

11 (36.7)

0

10 (33.3)

0

12 (40)

Somewhat Confident

13 (43.3)

9 (30)

13 (43.3)

8 (26.7)

2 (6.7)

21 (70)

4 (13.3)

22 (73.3)

Self-Efficacy Level
Completely Lacking in
Confidence

Very Confident

Where to Purchase
Before
After
n (%)
n (%)
4 (13.3)
0

How to Cook/Prepare
Before
After
n (%)
n (%)
6 (20)
0

Available Resources
Before
After
n (%)
n (%)
10 (33.3)
0

15 (50)

5 (16.7)

13 (43.3)

1 (3.3)

2 (6.7)

4 (13.3)

1 (3.3)

11 (36.7)

11 (36.7)

16 (53.3)

4 (13.3)

7 (23.3)

11 (36.7)

6 (20)

13 (43.3)

2 (6.7)

17 (56.7)

6 (19.4)

25 (83.3)

2 (6.7)

14 (46.7)

1 (3.3)

16 (53.3)
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Differences between pre-and post-intervention scores were quite substantial with
a mean difference ranging from a low of 1.00 for where to purchase plant-based foods to
a high of 1.57 for available resources. The overall mean score increased by 1.21 points
(CI 0.99, 1.43, t(29) = 11.33, p = .000), indicating a substantial increase in participants’
reported confidence levels. The score for confidence in ability to counsel patients about
the definition of a plant-based diet increased 1.27 points (CI 0.96, 1.58, t(29) = 8.38, p =
.000). The score for confidence in ability to counsel patients about the health benefits of
plant-based diets increased 1.13 points (CI 0.81, 1.46, t(29) = 7.22, p = .000).
Participants’ reported confidence in counseling about the nutritional quality of plantbased diets increased 1.17 points (CI 0.81, 1.52, t(29) = 6.72, p = .000) and their
confidence in counseling about where to buy or purchase plant-based foods increased one
point (CI 0.72, 1.28, t(29) = 7.37, p = .000). Participants’ confidence in counseling about
how to prepare or cook plant-based foods increased 1.13 points (CI 0.80, 1.13, t(29) =
6.90, p = .000). As mentioned, the mean score for confidence in ability to counsel
patients about available plant-based resources increased 1.57 points from a preintervention low of 1.93 to a post-intervention score of 3.50 (CI 1.26, 1.87, t(29) = 10.50,
p = .000).
As with changes in self-efficacy for plant-based knowledge, most participants felt
either somewhat or very confident in their ability to counsel patients in all areas assessed;
only one to two participants remained somewhat lacking in confidence for the nutritional
quality of plant-based diets, where to find or purchase plant-based foods, and available
plant-based resources. No participants reported feeling any less than somewhat confident
in the areas of the definition of a plant-based diet or the health benefits of a plant-based
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diet and no one reported feeling very lacking in confidence in any area. The only area
where more than one or two participants reported feeling somewhat lacking in confidence
in their ability to counsel patients was for cooking or preparing plant-based foods where
five participants reported this level of confidence. As compared to pre-intervention data,
however, this was still a substantial improvement as 15 participants reported feeling
somewhat lacking in confidence at baseline and a further six participants reported feeling
completely lacking in confidence. Changes in self-efficacy scores for counseling patients
about plant-based diets are shown in Figure 9.

Figure 9. Changes in mean scores for reported self-efficacy for counseling patients about
plant-based diets before and after the three-week intervention. Pre- and post-intervention
differences were all statistically significant. Error bars represent standard deviation.
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Likelihood of Counseling Patients
About Plant-Based Diets
Participants reported a high likelihood of talking to their patients about plantbased diets after the intervention. No participant stated he or she was not at all likely to
talk to patients about plant-based diets after the intervention; only nine participants had
ever done so prior to the project. Four participants (13.3%) reported they were somewhat
unlikely to talk to patients about plant-based diets; at least one of them felt “it is not in
the scope of my current practice to provide the extent of counseling and information
needed for in-depth nutrition/diet counseling.” The majority of participants, however,
were either somewhat likely (46.7%) or very likely (40%) to talk to patients about plantbased diets. Although not formally assessed in the project, many participants reported
they already were doing so and had been sharing recipes and resources with patients on a
regular basis. Despite this high likelihood of recommending the diet to their patients and
the increase in self-efficacy scores, no significant correlation was found between any of
the self-efficacy measures and the likelihood of recommending the diet to patients.
Evaluation of Project Interventions
Participants were asked to rate how helpful they found each of the components of
the project: the weekly PowerPoint presentations, participation in the private Facebook
group, watching the movie Forks Over Knives, the PCRM 21-Day Vegan Kickstart
Program, the weekly emails, and weight monitoring before and after the project. All
were assessed on a 4-point Likert scale where “1” was not at all helpful, “2” was not very
helpful, “3” was somewhat helpful, and “4” was very helpful. A score of zero was given
if a participant did not use a resource.
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Participants rated the weekly PowerPoint presentations as most beneficial with a
mean score of 3.73 (0.91). Nearly all participants (n = 27, 90%) stated these were very
helpful; one participant each reported them to be not very helpful, not at all helpful, and
not used. The next most helpful intervention was the weekly e-mails with 21 participants
(70%) rating these as very helpful, seven participants (23.3%) rated the emails as
somewhat helpful, one participant (3.3%) rated the emails as not very helpful, and one
participant (3.3%) reported not utilizing the weekly emails during the program. This
resulted in a mean score of 3.57 (0.86) for the weekly emails. The PCRM 21-Day Vegan
Kickstart Program was next with a mean score of 3.43 (0.82). Most participants (n = 18,
60%) found it to be very helpful, eight participants (26.7%) found the program somewhat
helpful, three participants (10%) did not find it very helpful, and one participant (3.3%)
did not find the program at all helpful. The movie Forks Over Knives was rated as very
helpful by 21 participants (70%), somewhat helpful by five participants (16.7%), and was
not viewed by four participants (13.3%). The mean score for the helpfulness of the
movie was 3.30 (1.37) but increased to 3.81 if those who did not watch the movie were
removed from the calculation.
Participation in the Facebook group was rated as very helpful by 11 participants
(36.7% of total and 45.8% of those who participated), somewhat helpful by eight
participants (26.7% of total, 33.3% of Facebook participants), not very helpful by three
participants (10% of total, 12.5% of Facebook participants), and not at all helpful by two
participants (6.7% of total, 8.3% of Facebook participants). Six participants (20%) did
not participate in the Facebook group. The overall helpfulness of the Facebook group
was 2.53 (1.55) but was 3.17 when those who did not participate were excluded from the
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calculation. Thirteen participants initiated and/or commented on posts in the Facebook
group while the other 11 participants did not initiate or comment on posts. A full
analysis of the Facebook participation was not completed but at least one prior study has
shown greater social media engagement to predict greater weight loss amongst a group of
women (Hales et al., 2014).
Weight monitoring before and after the program was rated as the least effective
intervention with a mean score of 2.53 (1.17). Seven participants (23.3%) felt the weight
monitoring was very helpful, nine participants each (30%) felt the weight monitoring was
somewhat helpful and not very helpful, three participants (10%) felt it was not at all
helpful, and two participants (6.7%) reported not monitoring their weight. All
participants did, however, report pre-and post-intervention weights so it is unclear how
these two did not participate. It was not surprising that weight monitoring was not rated
higher as the weight loss was very modest across the group and many participants did not
lose any weight at all. There was no correlation between weight gain or loss and
helpfulness of the weight monitoring component of the project. The helpfulness
frequencies are shown in Figure 10.
The overall project had a high level of acceptability; most participants (56.7%)
stated they would be very likely to recommend this program to others and another 33.3%
reported being somewhat likely. One participant reported being very unlikely to
recommend this program to others but also reported being very likely to recommend the
diet to patients, found it to be much easier to follow than expected, and was very likely to
continue to follow a plant-based diet so it was unclear why he or she would not
recommend a program he or she appeared to find very valuable.
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Helpfulness of Project Interventions
Number of respondents

30

27

25

21

21
18

20
15

11
8

10
5

1

0

1

1

2

9 9

8
6

5

3

4

7

3
1

0 0

7
3
0

0

1

1

2

0
PowerPoint Facebook Group
Presentations

Forks Over
Knives

21 Day Vegan
Kickstart

Weekly Emails

Weight
Monitoring

Intervention
Not at All Helpful

Not Very Helpful

Very Helpful

N/A - Did not Use/Participate

Somewhat Helpful

Figure 10. Frequency of responses to how helpful each project intervention was during
the three-week project.

Summary of Results
With the exception of the unusual results for the benefits of following a plantbased diets, all changes from pre- to post-intervention were in the expected direction and
reinforced each other and the value of the project in increasing providers’ knowledge,
self-efficacy, and likelihood of incorporating what they had learned about plant-based
diets into practice. The first PICOT question asked if participation in a three-week
experiential educational program about plant-based diets by a Northern Colorado
population of healthcare providers would affect their knowledge, self-efficacy, and
likelihood to follow and recommend plant-based diets to their patients. This was
answered affirmatively by the results of the study with providers showing statistically
significant increases in all areas. The secondary PICOT question asked whether this

142
same population would have changes in weight and quality of life after three weeks of
following a plant-based diet during the experiential education program. The population
had a substantial, statistically significant improvement in quality of life as measured by
the subset of questions from the RAND SF 36 survey (RAND Health, 2017). While the
decrease in weight was statistically significant, it was small and not rated as very
important to participants, showing this to be an insubstantial result of the intervention.
The objectives of the plant-based experiential education program were to increase
Northern Colorado healthcare providers’ knowledge of plant-based diets and resources
for disease risk reduction and treatment, increase the quantity of plant-based foods in
participants’ diets after the three-week intervention, increase healthcare provider
participants’ self-efficacy for following a plant-based diet themselves and counseling
their patients on following a plant-based diet, increase the likelihood participants would
adopt a plant-based diet and counsel their patients regarding plant-based diets, and show
participants decreased weight and improved quality of life after following a plant-based
diet for three weeks. All these objectives were met with the exception of a negligible
change in weight as discussed above.
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CHAPTER V

DISCUSSION

Introduction
The data analysis showed It Starts with Us to be a very successful project that had
a substantial impact on providers’ skills, knowledge, and attitudes. All participants made
personal changes as well as changes in practice, confidence level, and likelihood of
recommending plant-based diets to patients. These changes were comparable to those
seen in two similar projects with some notable differences. The findings showed the
relevance of Pender’s health promotion model (Pender et al., 2015) and the influence of
self-efficacy on behavior change. It Starts with Us had several strengths that contributed
to its success and some limitations that impacted the generalizability of the findings.
Recommendations and implications for practice based on the results of the project are
discussed as is the contribution of the project to the author’s personal goals. Finally, the
project’s alignment with the Doctor of Nursing Practice (DNP) essentials is discussed
utilizing the acronym EC as PIE (Waldrop, Caruso, Fuchs, & Hypes, 2014), showing this
to have been a valuable and appropriate DNP project.
Personal Changes
Personal changes were seen in dietary intake, quality of life measures, weight, and
likelihood of continuing to follow a plant-based diet after the intervention. Dietary intake
changes were substantial and resulted in decreased intake of animal-derived foods and
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increased intake of plant-based foods for all participants. A majority of participants
(66.7%) expressed they were somewhat or very likely to continue to follow a plant-based
diet following the intervention, showing sustainability of the adopted changes and a high
level of commitment to a plant-based diet. Even those participants who did not plan to
continue an entirely plant-based diet expressed plans to incorporate more plant-based
foods into their diets and make some substantial changes. One participant commented
she still had no desire to eat much meat one month after the cessation of the project.
Nearly six weeks after the end of the project, another participant stated she could not
believe she and her husband were continuing to follow a plant-based diet and were very
pleased with the diet although it had been challenging for them. The results and
comments indicated the high acceptability of a plant-based diet for most participants.
The ability of people to change their personal tastes has been shown in other studies
(Barnard et al., 2000; Berkow et al., 2010; Moore et al., 2015; Sobiecki et al., 2016).
The improvement in energy/fatigue and emotional quality of life was substantial
and consistent with other studies showing plant-based diets improved many mental health
measures (Agarwal et al., 2015; Beezhold & Johnston, 2012; Beezhold et al., 2015; Woo
et al., 2006). Improvements in energy and mood were seen as major benefits of It Starts
with Us for many participants although this was not consistently reflected in the benefits
questions. The improvement in these quality of life measures was notable in a group of
busy professionals--many with high workloads and long working hours. The change in
weight was not as substantial as expected but remained an important benefit to some
participants.
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Practice Changes
Providers who participated in the plant-based experiential education program
showed a high likelihood of recommending plant-based diets to their patients after the
project with 86.7% of participants reporting they were either somewhat or very likely to
recommend plant-based diets to their patients. Provider knowledge and self-efficacy for
plant-based knowledge and counseling ability increased significantly, showing the
providers to be better equipped to implement the changes they had learned. These
findings were in line with those found in prior experiential educational programs
(Crawford et al., 2004; Shai et al., 2012; Taylor et al., 2014) and reinforced the
importance of providers having personal experience with a behavior to effectively and
consistently counsel patients about it.
A positive, unanticipated result of the project was participants further discussing
plant-based diets and educating other healthcare providers about the diet during the
project. Some of the participants posted information about plant-based diets on other
Facebook sites or shared resources presented in the program with their entire circle of
friends. One participant stated a co-worker checked a vegan cookbook out of the library
to share with her. Others had conversations with coworkers and other friends--often
during lunch when asked why and what they were eating. In this way, some of the
information was disseminated beyond the group of 30 participants to others in the
healthcare field, potentially reaching more patients as a result. Other providers will be
reached indirectly through a change in the food provided at Northern Colorado Nurse
Practitioner Coalition monthly meetings. The food served at those meetings will now
always include a vegan option due to several members of that group altering their diets
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after participating in this project (Personal communication, L. Hildebrand, April 25,
2018).
The barriers providers perceived as preventing them from counseling patients
about plant-based diets declined from pre- to post-intervention assessment but some
remained rather high. Provider-centric barriers (lack of personal knowledge and not
enough time) had different levels of decline. Lack of personal knowledge declined from
being a substantial barrier pre-intervention with a mean score of 3.58 to quite
unimportant with a post-intervention mean score of 1.63. This suggested the knowledge
gained during the project allowed most participants to no longer feel their lack of
knowledge to be a barrier. Not having enough time, however, remained a substantial
barrier with a pre-intervention mean score of 3.07 and a post-intervention mean score of
2.70.
Likewise, some of the structural barriers, notably lack of support to patient and
lack of practice guideline, remained substantial barriers post-intervention. The lack of a
practice guideline is an important barrier to consider since there is not a comprehensive
practice guideline from a major organization such as the American Heart Association or
the American Association of Family Physicians advising providers to recommend plantbased diets to their patients or helping them know how to do so. A wealth of
information, resources, guidelines, and recommendations is available (Melina et al.,
2016; Tuso, Ismail, Ha, & Bartolotto, 2013) if one knows where to look but an
overarching recommendation or guideline is indeed lacking. That many participants did
not find this to be a reason to not counsel patients about plant-based diets is reassuring
but does not negate the importance of having guiding documents for practice.
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Some patient-centric barriers remained somewhat high after the intervention;
despite providers having experienced and for the most part enjoyed and benefited from
following a plant-based diet, many still found it to be too complicated, unrealistic, or not
acceptable to patients. This discrepancy was in line with findings by Lee et al. (2015)
who found a relatively high level of reported acceptability by patients but a low level of
provider counseling. This also highlighted the need to provide patient support to help
make the diet more achievable by a larger segment of the population. Finally, the belief
in low perceived acceptability was a concern as patients should be told about the diet and
allowed to make their own decisions about whether or not to follow it--not shielded from
learning about it because providers do not think them capable of adopting the changes.
Improvements in these areas from before and after the intervention were encouraging but
additional work in this area is warranted.
With regard to actually counseling patients about plant-based diets, it seemed
important changes were made here as well as evidenced by the high proportion of
providers who stated they were somewhat or very likely to recommend plant-based diets
to patients as well as by many of the narrative comments. One participant eloquently
summed up both the personal and practice changes:
I will (continue to) recommend nutrition practices that focus on plants. I like the
simple recommendation to "eat real food, mostly plants, not too much.” I think
this is very do-able for most people, is acceptable, simple and more healthy than
the current approaches of many people. People understand that message and
aren't turned off by it…. This was extremely valuable for me in many ways.
Opened my eyes about new foods so I can incorporate them into an approach that
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has less focus on meat and dairy than I previously had, though I won't be giving it
up entirely. I think adopting a nutrition approach that is very rich in these foods
can be great for everyone.
Another participant stated she felt advising patients to adopt a plant-based diet
was actually more comprehensible to patients than much of the advice they were (or were
not) receiving: “I enjoyed this program because I wish more providers actually prescribed
diets for patients. Specific diets…[that are] not just low fat or low carb because patients
don’t understand what that means.” This comment was consistent with other research
findings in which adopting a plant-based diet was often shown to be easier than other
diets as it did not involve counting calories or monitoring certain nutrients--just eating in
an overall healthful way (Eichelmann et al., 2016; Macknin et al., 2015; Moore et al.,
2015). Not eating animal products made more intuitive sense than trying to limit one
nutrient or another when food is composed of multiple micro and macronutrients all
together.
Comparison with Similar Projects
Two similar projects have been undertaken to the knowledge of this author--both
of which were completed in conjunction with George Mason University in Fairfax,
Virginia. The first was a DNP capstone project with a sample of 14 graduate students
completed in February of 2016 (Magee, 2017). The second was led by Magee’s (2017)
project advisor, also one of the committee members of this project, and included 19
nurses at a faculty-led clinic (Evans et al., 2017). While the data analysis of those
projects was not as comprehensive as this one, some similarities and differences were
evident across the three projects.
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Mean weight loss in the Magee (2017) project was 2.01 pounds, which was
greater than in It Starts with Us. However, Magee’s participants started with a mean
BMI of 24.48 kg/m2 versus 23.70 kg/m2 in It Starts with Us, which could have
contributed to the greater weight loss. The highest pre-intervention BMI in Magee’s
project was 37 kg/m2 while the highest pre-intervention BMI for It Starts with Us
participants was 30.38 kg/m2. Had It Starts with Us included more obese participants, the
overall weight loss might have been greater. Weight loss in the Evans et al. (2017)
project was even more substantial with a mean loss of 4.4 pounds but baseline BMI was
not reported.
The other two projects included cholesterol measurements in contrast to It Starts
with Us. Magee (2017) offered voluntary cholesterol pre- and post-intervention testing
but only 4 of the 14 participants had their levels measured and there was no statistically
significant difference between pre- and post-intervention values. Evans et al. (2017)
completed pre- and post-intervention cholesterol measurements for all participants and
saw a substantial decrease in participants’ cholesterol levels from a mean of 203 mg/dL
prior to the program to 185 mg/dL after the program. Most participants (74%) had a
decrease in total cholesterol with six lowering total cholesterol by 40 to 65 mg/dL (Evans
et al., 2017). Testing for statistical significance was not completed. Participants rated the
cholesterol changes as very significant to their experience (Evans et al., 2017).
Dietary changes were assessed differently in the three projects but seemed to have
been generally similar with a greater magnitude of change in It Starts with Us. In
Magee’s (2017) project, participants reported eating meat an average of 5.14 days per
week before the project and 2.67 days per week after; while in It Starts with Us, the
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comparable numbers were 4.77 and 1.10, showing less meat intake at baseline as well as
a greater reduction. In the Evans et al. (2017) project, 37% of participants reported daily
meat consumption before the program and 6% daily consumption following the program.
In It Starts with Us, 33.3% of participants reported daily meat consumption at baseline,
which declined to 3.3% after the intervention. Daily dairy consumption in the Evans et
al. project was reported by 58% of participants at baseline and 17% after the project
while 46.7% and 13.3% of participants in It Starts with Us reported daily dairy
consumption before and after the project, respectively. It Starts with Us participants had
lower meat and dairy intake at baseline than participants in either of the other two
projects and greater decreases in those measures. These differences could be due to the
increased acceptability of the diet by It Starts with Us participants or due to geographical
and social differences with the other projects taking place in Virginia and It Starts with
Us occurring in Colorado. Egg intake was not assessed by either Magee or Evans et al.
Participants in all three studies reported increased fruit and vegetable intake. Half
(50%) of the participants in the Magee (2017) project reported consuming at least three
servings of vegetables per day pre-intervention, which increased to 78% reporting
consuming three or more servings of vegetables post-intervention. Fruit intake in the
Magee project increased--42% of participants reporting consumption of three or more
daily servings of fruit pre-project compared to 71% of participants who reported
consumption of three or more daily servings of fruit post-project” (p. 37). In the Evans et
al. (2017) project, 58% of participants reported consuming at least three servings of
vegetables daily at baseline, which increased to 67% post-intervention. Participants
reported increases in daily fruit consumption with 53% reporting consuming at least two
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servings per day at baseline and 83% consuming that amount of fruit post-intervention
(Evans et al., 2017). While data collection was slightly different, participants in It Starts
with Us showed comparable changes. Daily consumption of three or more servings of
vegetables per day was reported by 12 participants (46.7%) at baseline and increased to
73.3% post-intervention. Only five participants (16.7%) reported consuming three or
more servings of fruit per day at baseline while 15 participants (50%) reported
consuming at least three servings of fruit post-intervention. Nearly all participants (n =
28, 93.3%) reported consuming at least two servings of fruit per day post-intervention.
Whole grain, legume, or nut intake were not assessed in either the Magee or Evans et al.
projects.
Evans et al. (2017) assessed satisfaction with energy levels and overall health-both of which showed similar improvements to those seen in It Starts with Us. In the
Evans et al. project, 11% of participants were highly satisfied with their energy levels at
baseline while 41% were highly satisfied post-intervention. In It Starts with Us, five
participants (16.7%) reported feeling full of energy most of the time at baseline as
compared to 19 (63.3%) feeling full of energy most or all of the time post-intervention.
While this project did not assess satisfaction with energy levels, the results seemed to be
comparable. When assessing general health, 6% of participants in the Evans et al. project
were highly satisfied with their overall health pre-intervention, which increased to 44%
post-intervention. Comparably, 19 participants (63.3%) in It Starts with Us rated their
overall health as very good or excellent at baseline and 26 (86.7%) did so postintervention. The higher baseline scores for It Starts with Us participants could be due to

152
geographical differences or different wording of the questions but changes were similar
across the two studies.
Family preferences and time constraints were substantial barriers across all three
projects (Evans et al., 2017; Magee, 2017). Nutritional concerns remained a substantial
barrier in the Evans et al. (2017) and Magee (2017) projects but not in It Starts with Us.
In It Starts with Us, only seven (23.3%) participants considered nutrition to be a
somewhat significant barrier and one participant (3.3%) agreed it was very significant
after the intervention. In contrast, many participants in the Evans et al. project
“continued to believe it was nutritionally necessary to consume animal foods on a daily
basis” (p. 60). Participants in Magee’s project also continued to have concerns about
protein intake post-intervention, which was not seen in It Starts with Us where 24
participants (80%) stated it was definitely achievable to consume adequate protein when
following a plant-based diet and the other six participants (20%) stated it was probably
achievable.
Seven (50%) of the participants in Magee’s (2017) project found following a
plant-based diet to be feasible while the other seven participants (50%) did not. While
that direct question was not asked in It Starts with Us, the finding that 73% of
participants found following a plant-based diet to be somewhat or much easier than
expected indicated a higher proportion of participants considered following a plant-based
diet to be feasible than was found by Magee. Fewer than half (35.7%) of participants in
Magee’s study stated they were planning to continue to consume a plant-based diet as
compared to 66.7% of participants in It Starts with Us being somewhat or very likely to
continue to follow a plant-based diet. Almost identical numbers planned to make practice
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changes as a result of the projects with 85.7% of participants in the Magee project stating
they planned to incorporate plant-based nutrition into patient care and 86.7% of
participants in It Starts with Us being somewhat or very likely to counsel patients about
plant-based diets. Evans et al. (2017) did not report on whether participants planned to
continue a plant-based diet or evaluate any measures of practice change.
Relevance of Health Promotion Model
As Pender’s Health Promotion Model (Pender et al., 2015) was the primary
theoretical framework for this project with an emphasis on self-efficacy, it was
worthwhile to assess the influence of each of the components on participants’
experiences. Model components assessed either directly or indirectly included benefits
and barriers, self-efficacy, activity related affect, interpersonal and situational influences,
and immediate competing demands and preferences. Through the assessments and
narrative comments provided by participants, an idea of the importance of each of these
components to It Starts with Us participants was elucidated.
Benefits and Barriers
The changes in perceived and experienced benefits and barriers of following a
plant-based diet were revealing as related to behavior change in general and to plantbased dietary adoption in particular. While barriers declined across all categories, family
eating preferences remained high post-intervention as did difficulty going out to eat. This
was not surprising considering the importance of situational and interpersonal influences
on adoption of health promoting behavior as discussed further. The unexpected results
regarding benefits highlighted the importance of focusing on those things participants
considered to be true benefits in designing a behavior change intervention.
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The decrease in benefit scores would indicate that perhaps the changes
participants experienced were not as dramatic as they had expected. This was not
entirely consistent, however, with the narrative comments patients provided. For
example, many remarked how they had more energy during and after the intervention--a
finding confirmed with the Rand SF 36 questions (RAND Health, 2017) but contradicted
by the decrease in the significance of having more energy as a benefit compared to
baseline. It is conceivable the questions that asked about potential benefits were not the
right ones or could have been presented in a different way. The decrease in the reliability
of the scale from pre- to post-intervention suggested the questions asked were not all
appropriate to accurately assess experienced benefits. The lack of importance of the
weight loss benefit was expected since there was only a very small mean weight loss so
likely it was not as substantial as many participants had expected. It was important to
note, however, that at least two participants rated each benefit as very significant postintervention, which suggested that even if not all participants experienced all benefits
after following a plant-based diet, some did so they remained significant for them.
Self-Efficacy
Self-efficacy improved substantially across all domains. According to Pender’s
(Pender et al., 2015) model, this should strengthen participants’ ability to commit to a
plan of action and adopt a health-promoting behavior. This idea was supported by the
high proportion of participants who reported they were somewhat or very likely to
continue to follow a plant-based diet themselves and to recommend the diet to their
patients. Comments related to self-efficacy included those such as one participant
learning “I have good will power” and another commenting the project was “quite a
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journey, a lesson in how one can change if they want to.” Another commented the
project was “eye opening,” increased mindfulness of dietary choices, and was “not nearly
as difficult as I expected.”
The influence of the four components of building self-efficacy (performance
accomplishments, vicarious experience, verbal persuasion, and physiological states) as
discussed by Bandura (1977) were all met in the project in various ways. Performance
accomplishments were achieved by most participants being able to follow a plant-based
diet successfully for the duration of the program when many did not think they would be
able to. As many participants found, following the diet was easier than they had
expected, which raised their level of confidence for continuing. One participant
commented she had ordered food from a company providing pre-made meals because she
“thought it would be difficult to cook or choose the right foods. It was surprisingly not
difficult at all.”
Participants had some vicarious experiences through sharing in the experiences of
others on the Facebook group or through informal gatherings and engagements with
coworkers and friends. Verbal persuasion was provided in the form of the weekly emails
and encouraging messages from the project lead, which most participants rated as
somewhat or very helpful in completing the project. Positive physiological states
contributed to participants’ success as discussed next in activity-related affect.
Activity-Related Affect
Activity-related affect was provided through experiences such as social
interactions on the Facebook site and the enjoyment of new foods and experiences.
Narrative comments provided by participants indicated most found this to be an
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enjoyable experience. Participants commented they found it to be an “excellent
experience,” they “loved it,” and they were grateful to have been able to participate in the
project. One participant commented that even though she had some initial difficulties
with cooking, “I enjoyed it immensely and enjoyed looking down at my plate.” At least
one participant wrote poems about the experience, contributing to it being an enjoyable
experience for her. Another wrote a blog article about the mental health benefits of
following a plant-based diet, encouraged her readers to try the same three-week
experiment she was undertaking, and expressed her enjoyment of the experience.
Interpersonal and Situational
Influences
Interpersonal and situational influences were important to many participants as
evidenced by the high scores for family eating preferences and going out to eat as barriers
to adopting a plant-based diet. These were successfully overcome by many participants
as they found new ways to incorporate plant-based foods into their diets and learned how
to handle difficult situations such as eating out or going to friends’ houses to eat. One
participant stated the highlight of the project for her was when her husband’s family, who
had been staying with them for three nights, thanked her and told her she “could feed
them vegan any time.” Another commented, “I had a wonderful friend invite me to lunch
yesterday and she made a vegan lunch. What a treat it was yummy!” A third, whose
family participated with her, stated she was “learning to eat like my toddler more and
more every day…. My son does not like to eat meat and is lactose intolerant. His diet
contains a rainbow of colors and he loves it!” Another was pleased when she “got the
whole family to eat the quinoa and mushrooms tonight, they even got seconds!” Several
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participants went on vacation during the project and managed to maintain an entirely or
largely plant-based diet, one “with the exception of some cheese on a dish.”
Other participants found interpersonal and situational influences to be more
challenging. One reported difficulty maintaining the diet due to attending many meetings
at which food was served and not feeling comfortable asking for a separate meal or
bringing her own food. Another reported,
I found it difficult to go out to eat and to go to friends’ houses to eat. I felt
“picky” asking for vegan items and it is so much more strict than a vegetarian
diet…. The most challenging part was doing it by myself without the support of
my spouse. To be successful, the whole family needs to adopt the changes.
Immediate Competing Demands
and Preferences
Immediate competing demands and preferences were not directly assessed during
the project but participants were given strategies to overcome these and maintain their
plant-based diet despite unexpected events. Participants supported each other in avoiding
temptation through providing snack ideas on the Facebook site and providing
encouragement and support when seeing each other in person. Most participants seemed
to have been successful in avoiding succumbing to competing demands and preferences
as evidenced by the degree of dietary changes reported and finding that following the diet
was easier than expected for most participants. When asked the most important thing
learned during the project, many participants commented on being surprised how easy it
was to follow the diet and that expansive vegan options were readily available,
decreasing the need to resort to other foods much of the time. Future projects could
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include a measure to directly assess the influence of competing demands and preferences
on participants’ experiences.
Strengths
Strengths of the project included the large number of participants, the welldeveloped and executed project plan, and the enthusiasm and engagement of the
participants. The original goal for the project was to have 20 participants. This number
was exceeded by 12 initially with 32 signing up for the program and by 10 by the
completion of the project. This allowed information to reach a wider audience and for
greater and more robust data analysis. Larger than expected numbers also showed the
increasing interest in this topic and the timeliness of the intervention.
The project-plan was well-developed and executed. Despite some last-minute
changes in the timing of the project, the materials were ready to go and the project was
able to be implemented ahead of schedule. Participants’ enthusiasm and energy for the
project was another great strength as was their adaptability to the scheduling changes.
Even though the project started a few days early, participants were excited and ready,
sharing their shopping experiences and first cooking forays at the start of the project.
The largely online format of the project was both a strength and a limitation of the
project. It was a strength as people were able to watch the educational presentations and
read the resource information at times convenient to them rather that at one designated
time, which likely would not have been possible for many participants. It was a
weakness because it limited the ability of participants to share experiences and support
one another during the project. The Facebook group provided this support for some
participants but others did not participate in that group and completed the project largely
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alone. The use of the Facebook group was a strength for those who participated. The site
provided a platform for the project lead to regularly share resources and information
without inundating participants’ email inboxes. It also was a way for participants to
share ideas, ask questions, and give and receive support from each other.
Other participants knew and worked together and were able to provide greater
support for each other during the program through seeing one another on a regular basis.
Data were not collected to analyze differences in experience depending on frequency of
intensity of in-person contact with other participants but it would be interesting to
investigate that question further to discover the pros and cons of having online versus inperson programs.
At the conclusion of the project, one participant recommended “getting together
as a group to review and discuss our own experiences.” During the project, one comment
about having a get together was made on the Facebook group but this never came to
fruition. The one in-person event of the project, a group viewing of the movie Forks
Over Knives, was only attended by five participants, showing such gatherings to be
challenging for many participants to attend. While more gatherings could have
contributed to greater social support and camaraderie, the logistics of scheduling such
events would likely have precluded their effectiveness.
Limitations
Limitations of the project included differing levels of participation in the
Facebook group, the use of non-validated questionnaires with some design flaws, and the
lack of measurement of participants’ cholesterol levels before and after the intervention.
The limitation related to the Facebook site was not all participants chose to be included in

160
that site, which meant some participants had a less robust experience than those who
were included in the site. Even people who did not actively post or respond to posts on
the site were able to read posts and gain more information and resources than those who
were not involved in the site. While participants could not be required to participate in
the site, it would be worth considering how to provide those who did not with a similar
level of information and involvement. That the Facebook site was not rated as one of the
more helpful project interventions, however, indicated perhaps it was not a substantial
help and the different experiences between those who did and did not participate was not
a concern.
Another potential limitation was not measuring participants’ cholesterol levels
before and after the project. The decision to eliminate this aspect of the project was made
due to financial, logistical, and time constraints but having these data would likely have
been valuable and impactful to individual participants and for the project overall. Those
participants who did have their cholesterol levels checked were overwhelmingly pleased
with the results, which likely strengthened their commitment to continue a largely plantbased diet. When future projects are undertaken, efforts should be made to secure
funding to make measuring cholesterol feasible.
The questionnaires had several limitations. The first of these was the use of
questions that had not been previously validated or tested for reliability. The only
questionnaire that had been validated was the subset of questions from the RAND SF 36
(RAND Health, 2017). Other questions were adapted from surveys used previously, only
some of which had been validated or were written for this project. All questions were
assessed for content validity by a group of plant-based diet experts and reliability for
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many of the survey questions was shown to be quite high in this project through tests for
internal consistency. Although extensive efforts were undertaken to find a validated food
frequency questionnaire, one which was appropriate for this project could not be located.
This absence of strong, validated survey questions could call the results of the project
into question.
Although the questionnaires were field tested and carefully edited prior to the
program, some elements of the baseline and screening questionnaires should be changed
for future projects. One of the questions on the screening questionnaire asked if
participants had any significant food allergies that could interfere with their ability to
follow a plant-based diet for three weeks. This question was confusing to two
participants who themselves had or lived in a household with others who had significant
food allergies. Neither felt this would limit their ability to follow the plant-based diet,
however, so did not know how to answer the question. It would be clearer if the question
were divided into two questions. The first question would ask, “Do you have any
significant food allergies?” The second, which would populate if the answer to the first
was yes, would then ask, “Do you feel these allergies would interfere with your ability to
follow a plant-based diet for three weeks?” In this way, participants could acknowledge
the presence of allergies while stating they were not concerned about these allergies
interfering.
On the baseline questionnaire, age was asked as a range rather than as a discrete
number; thus, many calculations regarding age such as mean, median, standard deviation,
etc. could not be completed. While having these calculations likely would not have
substantially changed any of the data analysis or outcomes of the study, asking for actual
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ages rather than a range would have allowed for more thorough and robust analysis.
Some other questions that could have been included on the baseline questionnaire
included gender and work setting. Since only one male participted in this project,
gender-based analyses could not be made. It would be useful to have that information for
future projects which might have a higher proportion of male participants. It also would
have been useful to ask for participants’ primary work environment to ascertain the
proportion of participants who were working in hospitals, family practice, specialty
practice, etc.
The data analysis process found the question for hours worked per week did not
contain mutually exclusive categories with overlap between 20-30, 30-40, and 40-50
hours worked per week. While this question was not integral to the project and different
answers would not likely have impacted the findings, the question should be changed to
20-29, 30-39, 40-49, and 50 or more to ensure participants could choose only one answer.
An additional question that might have been useful would have been to ask
participants prior to beginning the program their primary goal or reason for signing up for
the program. Participants rated the significance of several potential benefits of following
a plant-based diet but it would have been helpful to know each person’s specific
motivation for participating in the program. Additional limitations included no control
group and many areas that might have provided interesting and beneficial information but
were not able to be analyzed within the scope of this project.
Recommendations
It Starts with Us was very successful in changing the knowledge, skills, and
attitudes of the participants and should be replicated on a larger scale. As a non-
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experimental field study, the project showed the feasibility and success of such an
endeavor and future projects could build on its outcomes while incorporating some
changes.
The degree of gastrointestinal discomfort experienced by many participants early
in the project was unanticipated by the participants and the project lead. This is a
common problem in people switching abruptly to a plant-based diet (Personal
communication, B. Montgomery, May 20, 2018) but the participants could have been
better prepared. Future projects should clearly inform participants they might experience
transient discomfort and bloating for the first few days of the dietary change. Participants
should also be instructed to increase their fluid intake to compensate for the increase in
dietary fiber to help mitigate some of the distress.
Another recommendation is to have participants complete follow-up surveys one,
three, and six or so months after the completion of the project to assess ongoing dietary
intake and to assess if they were in fact talking to patients about plant-based diets. While
anecdotal comments and conversations with participants in the weeks following the
cessation of the project largely confirmed continued adherence to a plant-based diet and
incorporation of patient counseling about the diet into practice, it would be worthwhile to
formally pursue this assessment. This analysis, however, was beyond the scope and
timeframe of this project.
Future projects could have a control group that would receive the educational
information, but not personally follow a plant-based diet, to assess the relative
importance of the experiential portion of the project. While providers showed substantial
changes that could be attributed to having followed a plant-based diet themselves, it is
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possible some of these changes would have occurred with education alone in the form of
PowerPoint presentations, weekly emails, and access to additional plant-based resources.
As physician participants were poorly represented in this project, it would be
beneficial to have more physician participants in future projects who would play a large
role in patient counseling and education. Having more male participants would allow
greater analysis of any differences between male and female participants. While the
sample chosen was a convenience sample of volunteers, future efforts could be made to
recruit a more diverse group.
Another recommendation would be to perform reliability and validity testing of
the survey questions to ensure they are appropriate and add strength to the findings. This
could be completed through performing a test/re-test survey of participants for many of
the measures. The dietary intake survey could be validated through comparing data with
findings from a similar validated questionnaire or through a series of 24-hour recalls.
The magnitude of the changes suggested the questionnaires were appropriate but it would
be worthwhile to show this in future projects.
Another recommendation relates to the impact of family support, or lack thereof,
on participants’ experiences. While the level of family support was not directly measured
and was beyond the scope of this project, it would be beneficial for future projects to
include questions assessing the degree to which spouses or other family members
participated in the diet themselves and/or supported the provider in the study. Based on
the narrative comments, there was a wide range of support and involvement of other
family members. It would be worthwhile to know how these factors affected
participants’ ease of following a plant-based diet and likelihood of continuing to follow a
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plant-based diet in the future. Women especially were often limited in the choices they
made due to familial obligations and expectations. A fascinating and likely illuminating
area of study would be to assess how women made dietary decisions and which factors
allowed some women to adopt a healthful plant-based diet and prevented others from
adopting it.
Future work could include a qualitative analysis evaluating women’s dietary
choices based on the theory of emancipated decision-making in women’s healthcare
(Wittmann-Price & Price, 2014), which postulates that certain conditions--awareness of
social norms, a flexible environment, and personal knowledge--must be present to
empower women to make emancipated or free decisions. Unfortunately, due to
longstanding overt and covert oppression, women are often unable to make these
emancipated decisions and face unique challenges in adopting health promoting
behaviors because of their gender. In a meta-analysis looking at women’s perceptions of
heart disease, for example, barriers to regular physical exercise were found to include
“role and caretaking responsibilities” (Hart, 2005, p. 171). Hart (2005) found women
often put their family’s health needs in front of their own and frequently met with
resistance from family members when attempting to begin health promoting behaviors.
In other research, young women choosing to adopt a vegetarian diet encountered
significant hostility regarding their choice whereas young men did not (Merriman, 2010).
Immigrant Mexican women were found to have difficulty adopting health promoting
behaviors due to living in “a marginalized and oppressive environment that limited their
options to promote their health” (Juarbe, 1998, p. 778). Any efforts to empower women

166
to make choices beneficial to their own and ultimately their family’s health would be
worthwhile to improve women’s health and well-being.
Implications for Practice
It Starts with Us served to strengthen the evidence supporting plant-based diets
and showed how a brief educational intervention could be successful in educating
providers and increasing their likelihood of recommending plant-based diets to their
patients. The project showed behavior change was possible with education and support
provided over a relatively short period of time. It was not prohibitively expensive or time
consuming to implement the project and it was very well received and valuable to
providers. This has potentially great implications for practice if the participants
incorporated what they learned into practice and the benefits of plant-based diets were
further disseminated to patients and other healthcare providers.
The project also highlighted the importance of having structural systems in place
to support both providers and patients in making a change to a proactive disease
prevention model from a reactive disease treatment model. This was shown by the
relatively high scores on structural and patient-centric barriers to counseling pre- and
post-intervention such as lack of a practice guideline, not enough time, and lack of
support to patients adopting a plant-based diet. In the current model of healthcare, not a
lot of opportunities are available for in-depth counseling or interventions though this is
changing to some degree.
New models of practice that allow more time for patient counseling and
incorporate wellness visits, group visits, and activities such as cooking classes are
becoming more common, could help provide practitioners with time to implement
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behavior change strategies, and provide patients with support to adopt these changes.
Despite the increased knowledge and self-efficacy of providers, if they continue to
practice in a fee-for-service system that focuses predominantly on efficiency and
productivity, they will remain stifled in what they can accomplish.
It is essential to understand that people do not exist in a vacuum; individual
changes are often too difficult if corresponding societal changes are not embraced. As
the impact of the social determinants of health becomes clearer, it is increasingly
understood that any behavioral change intervention must incorporate strategies to change
more than individual behavior; societal and cultural norms must change as well (Baum &
Fisher, 2014). While It Starts with Us addressed this to some degree, future projects
could more directly address social determinants of health by finding ways to provide
additional support to providers and patients adopting a plant-based diet. This would be in
line with recommendations from the most recent U.S. Burden of Disease Collaborators
(2018) report that found diet to be one of the most significant risk factors for death and
disability in the United States. As the authors concluded, it is essential to focus on
preventive efforts, and prevention must “be a priority for all stakeholders – physicians,
nurses, hospital systems, policy makers, health insurance companies, patients and their
families, and advocacy groups” (U.S. Burden of Disease Collaborators, 2018, p. 1468).
Alignment with Doctor of Nursing Practice Essentials
This project, It Starts with Us, aligned well with DNP essentials outlined by
Waldrop et al. (2014) in their publication, EC as PIE: Five Criteria for Executing a
Successful DNP Final Project. These five criteria require that a final project enhances
health or practice outcomes or healthcare policy; reflects a culmination of practice

168
inquiry; requires engagement in partnerships; implements, applies, or translates evidence
into practice; and requires evaluation of health care, practice, or policy outcomes
(Waldrop et al., 2014).
It Starts with Us demonstrated enhancement of health and practice outcomes
through increasing the knowledge and dissemination of plant-based diets that have been
shown to improve health outcomes in many research studies. The project helped meet
national recommendations such as the Healthy People 2020 (Office of Disease
Prevention and Health Promotion, 2012) Nutrition and Weight Status (NWS) objective
6.3 to increase the proportion of office visits including counseling related to nutrition or
weight. The project also contributed to Healthy People 2020 goals NWS 14-17 aimed at
increasing the contribution of fruits, vegetables, and whole grains to the diets of children
and adults (Office of Disease Prevention and Health Promotion, 2012). In addition, many
guidelines, such as the most recent hypertension guidelines, recommend beginning or
supplementing any pharmacological treatment with lifestyle management or
nonpharmacological interventions including a more plant-based diet (Whelton et al.,
2017). Through giving clinicians the knowledge and tools to meaningfully talk with their
patients about a very beneficial lifestyle behavior (adopting a plant-based diet), clinicians
could better comply with such recommendations and guidelines.
It Starts with Us reflected “a culmination of practice inquiry” (Waldrop et al.,
2014, p. 302) through demonstrating expertise in the topic of plant-based nutrition and
developing a program to help this knowledge be implemented in a practical and
sustainable fashion. Through development and implementation of It Starts with Us, the
author became a veritable expert on plant-based diets through reading hundreds of journal
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articles, speaking with several plant-based experts, and figuring out to how to plan,
implement, and evaluate a large-scale project. Knowledge and competencies gained
during the doctoral program used in this project included nursing theory application, data
interpretation and analysis, evidence-based practice recommendations, population health
strategies, leadership skills, and information technology utilization. The depth and
breadth of this project utilized nearly all the skills learned during the DNP program and
resulted in a practice change that was “pragmatic, practical, [and] likely to be used in the
real-world setting in a timely, reproducible, and sustainable fashion” (Waldrop et al.,
2014, p. 302). Through training and empowering other providers to put evidence into
practice, this project ensured its own sustainability and success.
The capstone project required engagement in partnerships through working with
professionals from different disciplines in planning and implementing the project.
Suggestions for planning the project came from dietitians, advanced practice nurses,
physicians, educators and other plant-based experts. Implementation of the project
included partnerships with the University of Colorado Health, the Northern Colorado
Nurse Practitioner Coalition, and the project lead’s professional connections. The group
of participants was multidisciplinary including nurses, nurse practitioners, and physicians
from many different settings including acute care, cardiac rehabilitation, family practice,
and internal medicine. Through this diverse group, many disciplines saw how the project
information could be incorporated into their setting.
It Starts with Us translated evidence into practice by engaging healthcare
providers in an experiential education program. By not only sharing the evidence
supporting plant-based diets with 30 healthcare providers but allowing them to
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experience the challenges, benefits, and successes of following a plant-based diet
themselves, the program helped providers make substantial gains in knowledge, selfefficacy, and likelihood of sustained changes. Most of the providers had never spoken to
patients about plant-based diets or followed a plant-based diet before the start of the
project. After the program, however, 86.7% of participants stated they were somewhat or
very likely to recommend plant-based diets to patients and 66.7% of participants were
somewhat or very likely to continue to follow a plant-based diet themselves, indicating
direct practice and personal changes as a result of the project. The increased knowledge
of the participants was a way in which evidence could be translated into practice as
people cannot teach what they do not know; the participants now had a much stronger
foundation of plant-based dietary knowledge on which to draw.
Finally, It Starts with Us demonstrated an evaluation of health care and practice
outcomes by identifying an unmet need in healthcare (the lack of plant-based dietary
counseling by most healthcare providers) and designing and implementing a project to
help meet that need. The outcomes showing improved care and a shrinking of the
evidence-practice gap were the increased likelihood of providers speaking to patients
about plant-based diets and providers’ increased confidence in doing so. Additional
outcomes that could come from this project include improved patient outcomes, cost
reduction, and improved community and population health. The evidence behind plantbased diets is strong; it could be surmised that through greater dissemination of this
evidence, at least some patients will have improved health outcomes as a result. This
could result in decreased healthcare costs if implemented on a larger scale as
management of the largely preventable chronic diseases helped by a plant-based diet
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costs the United States billions of dollars every year. While the scope of this project was
not wide nor long enough to assess these types of population-level changes, more similar
projects working in concert could have profound effects (Buettner, 2015). Healthcare
providers are in a key position to fundamentally change the conversation about diet and
medicine. By enabling providers to have these conversations with patients, coworkers,
and others, patient, practice, and population outcomes could improve substantially.
Contribution to Personal Goals
Completing this project contributed greatly to the project lead’s personal goals
and leadership in advance practice nursing. It increased her knowledge of plant-based
diets through reading countless studies and other articles. It increased her own selfefficacy in talking to others about plant-based diets. Prior to this project, the lead did not
often speak to others about plant-based diets, viewing it as more of a personal decision,
and not feeling equipped to do so. Having the background of a large amount of evidence
and feeling confident in her knowledge of that evidence, however, the project lead has
been empowered to be more vocal about the benefits of plant-based diets and the need to
spread the knowledge ever further.
The project has given the project lead an area of expertise that is a marketable
skill when looking for jobs as a new nurse practitioner. Many people are interested in
plant-based diets but do not have the knowledge or skill to adopt one or encourage others
to do so. As a now expert in this field, the project lead is well equipped to help patients,
providers, and others achieve their goals and adopt more healthful dietary behaviors.
When the project lead returned to school to pursue her DNP, one of her primary goals
was to find a way to better focus on prevention and wellness and translate her interest in
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plant-based diets into practice. Through this project, she has already done this to a large
degree and now has the knowledge and skills to do much more in this regard.
Conclusion
This capstone project, It Starts with Us, was by all accounts a great success. The
participants made substantial personal and professional changes, increased their
knowledge and self-efficacy for talking to patients about plant-based diets, became more
energetic and happier, and expressed a high level of likelihood of continuing to follow
and counsel patients about a plant-based diet. Through this experiential education
program, providers were able to see for themselves what following a plant-based diet
entailed, experience true benefits and barriers, and gain a much greater appreciation for
what is involved in undertaking a behavior change. Providers became more aware of the
vast collection of evidence, resources, and food choices supporting a plant-based diet.
While many participants were nervous at the start of the project about what they would
eat for three weeks, few felt that way at the end of the program, having had their eyes
opened to a whole new way of thinking about food and eating. This project was a very
valuable experience for the participants and for the project lead; it served as a great
culmination of years of study and research. The project involved a tremendous amount
of time and effort but the results exceeded expectations and every moment was worth the
investment. While this was just one small step in the direction of improving the health of
providers, patients, and the American public, it is an important one and reinforces
healthcare providers’ role in the fight against chronic disease and disability. We all have
a role to play. It Starts with Us!
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Greetings,
As you may know, I am in my fourth year of the DNP program at the University of
Northern Colorado in Greeley. As I wrap up my studies, I am recruiting participants for
my Capstone project entitled, It Starts with Us: A Plant-Based Experiential Education
Program for Healthcare Providers. There is an abundance of evidence showing plantbased diets to help prevent and treat many of the most prevalent and costly diseases in
America such as diabetes, cardiovascular disease, obesity, and many cancers. Despite
this strong evidence base, few providers and patients know about or follow plant-based
diets. In an effort to bridge that evidence-practice gap, I invite you to volunteer for my
project.
In this project, you will learn about and follow a plant-based (vegan) diet for three weeks
using a free online program from the Physicians’ Committee for Responsible Medicine
(PCRM) as a guide as well as receiving supplemental information and support in a
private Facebook group and weekly e-mails. You will be asked to complete an online
questionnaire before and after the project assessing weight, quality of life, knowledge,
dietary intake, and self-efficacy regarding following and talking to patients about plantbased diets. The project will run from March 1 to March 21, 2018.
Please see the attached consent form and flyer for additional information and feel free to
share with other providers who might be interested.
You may also click on this link to be directed to an online screening questionnaire and
consent form.
If you would like to volunteer, or would like more information, please contact me at
Less5049@bears.unco.edu or 970-988-9385. You must sign up before February 25th.
Thank you!
Alexandra Lessem
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It Starts with Us: A Plant-Based Experiential
Education Program for Healthcare Providers
Do you see the stent(s)? Probably
not, because there are none. These
changes to a man’s diseased LAD
(A) occurred after following a lowfat, plant-based (vegan) diet for 32
months (B) (Esselstyn et al., 2014).
Did you know plant-based diets can
also help prevent and treat many
other conditions such as diabetes,
obesity, and many cancers?

W ant to learn more??
If so, I invite to you to participate in my DNP Capstone Project.
During this project you will:
• Follow a plant-based diet for three weeks (March 1-March 21) with
support and meal/recipe plans using an established online program;
• Learn about the evidence supporting plant-based diets for disease risk
reduction through a series of online educational presentations and
postings in a private Facebook group;
• Complete an online questionnaire before and after the project assessing
weight, quality of life, knowledge, dietary intake, and self-efficacy
regarding following and talking to patients about plant-based diets.
If this sounds like something you might be interested in, please contact me for
more information. Thank you!
Alexandra Lessem
Phone: 970-988-9385
E-mail: Less5049@bears.unco.edu
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CONSENT FORM FOR HUMAN PARTICIPANTS IN RESEARCH
UNIVERSITY OF NORTHERN COLORADO
Project Title: It Starts with Us: A Plant-Based Experiential Education Program for
Healthcare Providers in Northern Colorado
Student Researcher:
Alexandra Lessem, BSN, RN, DNP-S
Research Advisor:
Kathleen N. Dunemn, PhD, APRN, CNM, School of
Nursing
Co-Research Advisor:
Martha Levine, PhD, RNC-OB, C-EFM, School of Nursing
Committee Member:
Melissa Henry, PhD, MS, RN, School of Nursing
Committee Member:
Susan Gould, PhD, RDN, School of Human Sciences
Nutrition and
Dietetics Program
Committee Member:
Joanne Evans, MEd, RN, PMHCNS-BC. Executive
Director,
Healthy Nurses…Healthy Communities
Contact Information:
Student Researcher: Alexandra Lessem, BSN, RN, DNP-S
E-mail: Less5049@bears.unco.edu
Phone: (970) 988-9385
Research Advisor: Kathleen N. Dunemn, PhD, APRN, CNM
E-mail: Kathleen.Dunemn@unco.edu
Phone: (970) 351-3081/ (303) 649-5581
Project Purpose: You are invited to take part in a study which will evaluate the impact
of a three-week plant-based experiential education program on healthcare providers’
knowledge, skills, attitudes, and personal health and dietary habits. This study is the
DNP Capstone project for the student researcher, and will include approximately 20
participants. The outcomes assessed will be:
1. Self-efficacy for knowledge and counseling about plant-based diets;
2. Likelihood of following a plant-based diet;
3. Likelihood of recommending a plant-based diet to patients;
4. Knowledge acquisition;
5. Weight changes after following a plant-based diet for three weeks;
6. Quality of life and overall health changes after following a plant-based diet for
three weeks; and
7. Dietary intake before and after the intervention.
Project Description: During this project, you will learn about and follow a plant-based
diet for three-weeks. You will be asked to abstain from all animal products including
meat, chicken, fish, dairy products, and eggs for the study duration. You will be asked to
enroll in a free online program from the Physicians Committee for Responsible Medicine
(PCRM), the 21-Day Vegan Kickstart, which will provide you with daily recipes,
educational information, and helpful resources. You will also be invited to join a private
Facebook group where supplemental information will be posted, and where you can
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interact with other study participants if you choose to do so. You will be asked to watch
four voiceover PowerPoint presentations created by the student researcher covering an
overview of plant-based diets; a summary of the evidence supporting plant-based diets;
nutrition of plant-based diets; and resources and strategies for incorporating plant-based
diets into practice and life. Each presentation will be approximately 15 minutes in length.
One will be sent to you each week via email and posted on the Facebook site.
You will be asked to complete one online questionnaire prior to the start of the program.
This questionnaire will take approximately 10-15 minutes to complete, and will assess
your baseline dietary intake, knowledge, self-efficacy, quality of life, anticipated barriers
and benefits of following a plant-based diet, likelihood of following and/or
recommending a plant-based diet to patients, and demographic questions. You will also
be asked to report your baseline weight and height.
After the three-week intervention period, you will be asked to complete a second online
questionnaire within one week of intervention completion. This questionnaire will take
approximately 10-15 minutes to complete. The questionnaire will assess your postintervention dietary intake, knowledge, self-efficacy, quality of life, experienced barriers
and benefits of following a plant-based diet, and likelihood of continuing a plant-based
diet and/or recommending the diet to patients. You will be asked to report your postintervention weight using the same scale, and wearing the same or similar clothing, as
you used for the initial weight.
The duration of participation will be approximately five weeks. The weeks prior to the
study will be for baseline data collection and enrollment in the 21-Day Vegan Kickstart
Program. The intervention period will be for three weeks (from March 1 to March 21,
2018). The week following the program will be for follow-up data collection. The time
commitment will consist of:
• 15 minutes to complete the pre-intervention questionnaire
• 90 minutes to watch the documentary Forks Over Knives
• 60 minutes to watch four 15-minute educational voice-over PowerPoint
presentations created by the student researcher.
• 5-10 minutes/day to read e-mail information
• 15 minutes to complete the post-intervention questionnaire
Confidentiality Procedures: Participants will be provided with a unique numerical
identifier to help maintain confidentiality, and the identity of each participant will be
accessible only to the student researcher and research advisor. All data collected will be
stored on a secured, password protected computer accessible only to the student
researcher and research advisor. When signing up for the PCRM 21-Day Vegan
Kickstart Program, you will be required to share your name and email address, but these
will not be shared with other participants in the Kickstart Program or this program.
Participation in the private Facebook group will be limited only to study participants and
all will be encouraged to keep any personal information shared there confidential. The
study team will share no personal information about any participant, and you are free to
share or withhold any information you choose. Study data may be seen by institutional
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review board (IRB) members without any identifying information and may also be shared
at conferences or published without identifying information.
Risks and Benefits of Participation: Risks are expected to be minimal and no greater
than those normally encountered in daily life. Potential risks include gastrointestinal
discomfort due to dietary changes, stress or anxiety, familial or social conflict, and breach
of confidentiality. There is the risk of mental distress and dietary cravings from not
eating your usual foods.
Potential benefits include weight loss and improved health. You may also benefit from
the knowledge you will acquire during the program. Your participation in the study may
benefit others through contributing to the scientific literature regarding plant-based diets.
It is possible your patients will benefit through your increased knowledge and skills.
Upon completion of the study, you will be provided with a collection of plant-based
recipes and a sampling of patient education resources.
Participation is voluntary. You may decide not to participate in this study and if you
begin participation you may still decide to stop and withdraw at any time. Your decision
will be respected and will not result in loss of benefits to which you are otherwise
entitled. Having read the above and having had an opportunity to ask any questions,
please sign below if you would like to participate in this research. A copy of this form
will be given to you to retain for future reference. If you have any concerns about your
selection or treatment as a research participant, please contact the Office of Research,
Kepner Hall, University of Northern Colorado Greeley, CO 80639, 970-351-1910.

________________________________________________
Subject’s Signature
Date

_________________________________________________
Student Researcher’s Signature
Date
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From: Laura Hildebrand <ncnpcpreceptors@gmail.com>
Sent: Monday, October 9, 2017 10:09:49 AM
To: Lessem, Alexandra
Subject: Re: Help getting preceptor?

Hi Alexandra,

I don't think I responded to your last email-so sorry! Yes, we can post your study on the
website. Also, I you would like to promote it at upcoming meetings, you are certainly
welcome. Send me details when you have them. My personal email
is laurahildebrandnp@gmail.com.

Best wishes,
Laura Hildebrand, ANP-C
President, NCNPC
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Statement of Mutual Agreement
University of Northern Colorado
Doctorate of Nursing Practice Capstone Project
Alexandra Lessem
January 2, 2018
The purpose of the “Statement of Mutual Agreement” is to describe the shared view between
UCHealth Medical Center of the Rockies and Alexandra Lessem, DNP Candidate from the
University of Northern Colorado, concerning her proposed capstone project.
Proposed Project Title: It Starts with Us: A Plant-Based Experiential Education Program for
Healthcare Providers
Brief Description of Proposed Project: The proposed project will be an experiential education
program in which healthcare provider participants will learn about and follow a plant-based diet
for three-weeks. The participants will be guided during the program by the project lead and the
free online program created by the Physicians’ Committee for Responsible Medicine (PCRM)
called the 21-Day Vegan Kickstart (PCRM, 2017). This program provides a daily menu, helpful
pointers and tips, education and motivational information. Participants’ self-reported weights
and quality of life measures will be compared before and after the program. Participants’ plantbased dietary knowledge will be assessed before and after the program, as will their self-efficacy
for counseling patients about plant-based nutrition, and their likelihood of doing so. Dietary
intakes of plant and animal foods also will be compared before and after the intervention.
Goals of Capstone Project: The objectives of the plant-based experiential education program are
to:
1. increase Northern Colorado healthcare providers’ knowledge of plant-based diets and
resources for disease risk reduction and treatment;
2. increase the quantity of plant-based foods in participants’ diets after the three-week
intervention;
3. increase healthcare provider participants’ self-efficacy for:
a. following a plant-based diet themselves; and
b. counseling their patients on following a plant-based diet;
4. increase the likelihood that participants will:
a. adopt a plant-based diet; and
b. counsel their patients regarding plant-based diets; and
5. show participants decreased weight and improved quality of life after following a plantbased diet for three weeks.
Proposed On-site Activities: On-site activities will consist primarily of recruitment of potential
participants via e-mail and posted flyers. It is requested that an on-site meeting room be used for
the kickoff movie screening and educational program on the afternoon of Sunday, February 25th,
2018.
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APPENDIX F
PRE-INTERVENTION QUESTIONNAIRE
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Start of Block: Dietary Intake Questions

Q1 Please enter your participant identification number.
________________________________________________________________

Q2 These questions assess your dietary intake over the past week. Please answer to the
best of your ability.
Q3 In the past seven days, on how many days did you consume meat or meat products
(ex. beef, chicken, pork, fish, sausage, or hamburger)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
Skip To: Q5 If In the past seven days, on how many days did you consume meat or meat
products (ex. beef, chicken... = None
Q4 On average, how many servings of meat or meat products did you consume per day?
(One serving equals 3-4 oz or about the size of a deck of cards)?

o One (1)
o Two (2)
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o Three (3)
o Four (4)
o Five or more (5)
Q5 In the past seven days, on how many days did you consume dairy products (ex. milk,
cheese, yogurt, frozen yogurt, or ice cream)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
Skip To: Q7 If In the past seven days, on how many days did you consume dairy products
(ex. milk, cheese, yogurt... = None
Q6 On average, how many servings of dairy products did you consume per day (1 serving
is 1 cup of milk or yogurt or 2 oz of cheese)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
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Q7 In the past seven days, on how many days did you consume eggs or egg products?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
Skip To: Q9 If In the past seven days, on how many days did you consume eggs or egg
products? = None
Q8 On average, how many servings of eggs or egg products did you eat per day (1
serving equals 1 egg)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q9 In the past seven days, on how many days did you consume raw or cooked
vegetables?

o None (1)
o One day (2)
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o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
Skip To: Q11 If In the past seven days, on how many days did you consume raw or
cooked vegetables? = None
Q10 On average, how many servings of vegetables did you consume per day (1 serving is
1 cup raw or 1/2 cup cooked)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q11 In the past seven days, on how many days did you consume fruit?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)

222

o Five days (6)
o Six days (7)
o Seven days (8)
Skip To: Q13 If In the past seven days, on how many days did you consume fruit? = None
Q12 On average, how many servings of fruit did you consume per day (1 serving equal 1
medium piece of fruit, 1/2 cup chopped fruit, or 1/4 cup dried fruit)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q13 In the past seven days, on how many days did you consume whole grains (ex. brown
rice, whole-grain bread, oats, whole-grain cereal, quinoa, barley, spelt)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)

223
Skip To: Q15 If In the past seven days, on how many days did you consume whole grains
(ex. brown rice, whole-grai... = None

Q14 On average, how many servings of whole grains did you consume per day (1 serving
equals 1 slice of bread, 1/2 cup hot cereal or cooked grains, or 1 cup cold cereal)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q15 In the past 7 days, on how many days did you consume legumes (ex. beans, peas,
lentils, tofu, tempeh)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
Skip To: Q17 If In the past 7 days, on how many days did you consume legumes (ex.
beans, peas, lentils, tofu, tem... = None
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Q16 On average, how many servings of legumes did you consume per day (1 serving
equals 1/2 cup cooked beans or tofu, 1/4 cup hummus or bean dip, or 1 cup fresh peas)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q17 In the past 7 days, on how many days did you consume seeds, nuts or nut butter (ex.
peanuts, almonds, walnuts, cashews, sunflower seeds, pumpkin seeds)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
Skip To: End of Block If In the past 7 days, on how many days did you consume seeds,
nuts or nut butter (ex. peanuts, almo... = None
Q18 On average, how many servings of seeds, nuts, or nut butter did you consume per
day (1 serving equals 1 oz or 2 tablespoons of seeds, nuts or nut butter)?

o One (1)
o Two (2)
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o Three (3)
o Four (4)
o Five or more (5)
End of Block: Dietary Intake Questions

Start of Block: Knowledge Questions

Q19 These questions assess your current knowledge of plant-based diets. Please answer
to the best of your ability. Don't worry if you do not know the answer.

Q20 Plant-based diets can help reduce the risk of many health conditions. Name one of
these conditions.
________________________________________________________________

Q21 The four core food-groups of a whole-food, plant-based diet are:

o 1. (1) ________________________________________________
o 2. (2) ________________________________________________
o 3. (3) ________________________________________________
o 4. (4) ________________________________________________
Q22 It is achievable for a person following a plant-based diet to consume adequate
protein with some planning.

o True (1)
o False (2)
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Q23 Which vitamin must be taken as a supplement or, obtained in fortified foods, if
following a plant-based diet for more than a few months?
________________________________________________________________
Q24 One useful website for finding plant-based information is:
________________________________________________________________
Q25 One organization providing plant-based resources is:
________________________________________________________________

End of Block: Knowledge Questions

227
Start of Block: Self-Efficacy Questions

Q26 Please indicate how confident you are in your knowledge of each of the following.
Completely
lacking in
confidence (1)

Somewhat
lacking in
confidence (2)

Somewhat
confident (3)

Very confident
(4)

The definition
of a plantbased diet (1)

o

o

o

o

The health
benefits of
plant-based
diets (2)

o

o

o

o

The nutritional
quality of
plant-based
diets (3)

o

o

o

o

Where to find
or purchase
plant-based
foods (4)

o

o

o

o

How to cook or
prepare plantbased foods (5)

o

o

o

o

Available
resources for
plant-based
cooking and
eating (6)

o

o

o

o
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Q27 Please indicate how confident you are in your ability to counsel patients about
each of the following.
Completely
lacking in
confidence (1)

Somewhat
lacking in
confidence (2)

Somewhat
confident (3)

Very confident
(4)

The definition
of a plantbased diet (1)

o

o

o

o

The health
benefits of
plant-based
diets (2)

o

o

o

o

The nutritional
quality of
plant-based
diets (3)

o

o

o

o

Where to find
or purchase
plant-based
foods (4)

o

o

o

o

How to cook or
prepare plantbased foods (5)

o

o

o

o

Available
resources for
plant-based
cooking and
eating (6)

o

o

o

o

End of Block: Self-Efficacy Questions
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Start of Block: Quality of Life Questions (From Rand 36-Item Short Form Survey)

Q28 These questions are adapted from the RAND Short Form 36 Survey. They are about
how you feel and how things have been with you during the past 3 weeks. For each
question, please give the one answer that comes closest to the way you have been
feeling.How much of the time during the past 3 weeks...

All of the
time (1)

Most of
the time
(2)

A good
bit of the
time (3)

Some of
the time
(4)

A little of
the time
(5)

None of
the time
(6)

Did you feel
full of pep?
(1)

o

o

o

o

o

o

Have you
been a very
nervous
person? (2)

o

o

o

o

o

o

Have you
felt so down
in the dumps
that nothing
could cheer
you up? (3)

o

o

o

o

o

o

Have you
felt calm
and
peaceful?
(4)

o

o

o

o

o

o

Did you
have a lot of
energy? (5)

o

o

o

o

o

o

Have you
felt
downhearted
and blue?
(6)

o

o

o

o

o

o
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Did you feel
worn out?
(7)

o

o

o

o

o

o

Have you
been a
happy
person? (8)

o

o

o

o

o

o

Did you feel
tired? (9)

o

o

o

o

o

o

Q29 In general would you say your health is:

o Excellent (1)
o Very Good (2)
o Good (3)
o Fair (4)
o Poor (5)
End of Block: Quality of Life Questions (From Rand 36-Item Short Form Survey)
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Start of Block: Benefits/Barriers/Likelihood Questions

Q30 Have you ever followed a plant-based diet previously?

o Yes (1)
o No (2)
Skip To: Q32 If Have you ever followed a plant-based diet previously? = No

Q31 When, and for how long, did you follow a plant-based diet?

o Year Started (1) ________________________________________________
o Duration (2) ________________________________________________
o Why did you stop? (3)
________________________________________________

Skip To: Q34 If When, and for how long, did you follow a plant-based diet?(Year Started)
Is Not Empty
Q32 Have you ever considered following a plant-based diet previously?

o Yes (1)
o No (2)
Skip To: Q34 If Have you ever considered following a plant-based diet previously? = No
Q33 What was your rationale for considering a plant-based diet previously?
________________________________________________________________
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Q34 The following difficulties have been reported by some participants in prior research
about plant-based diets. How significant do you think each might be when following a
plant-based diet for three weeks?
Not at all
significant (1)
Cost (1)
Cooking plantbased meals (2)
Going out to
eat (3)
Family eating
preferences (4)
Lack of meal
planning skills
(5)
Nutritional
concerns (6)
Personal eating
preferences (7)
Time
constraints (8)
Other (Please
specify) (9)

Not very
significant (2)

Somewhat
significant (3)

Very
significant (4)

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o
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Q35 The following benefits have been reported by some participants in prior research
about plant-based diets. How significant do you each might be when following a plantbased diet for three weeks?
Not at all
significant (1)
Having less
pain (1)
Having more
energy (2)
Learning about
the diet (3)
Losing weight
(4)
Sleeping
Better (5)
Trying new
foods (6)
Other (please
specify) (7)

o
o
o
o
o
o
o

Not very
significant (2)

o
o
o
o
o
o
o

Somewhat
significant (3)

Very
significant (4)

o
o
o
o
o
o
o

Q36 Have you ever talked to your patients about plant-based diets before?

o Yes (1)
o No (2)

o
o
o
o
o
o
o
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Q37 What impact do you think each of the following might have on your ability to
counsel patients about plant-based diets?
No impact (1)

Little impact
(2)

Some impact
(3)

Great impact
(4)

Inadequate
scientific
evidence (1)

o

o

o

o

Lack of
personal
knowledge (2)

o

o

o

o

Lack of patient
support (3)

o
o
o
o
o
o
o

o
o
o
o
o
o
o

o
o
o
o
o
o
o

o
o
o
o
o
o
o

Lack of practice
guideline (4)
Low perceived
acceptability (5)
Not enough
time (6)
Not realistic for
patient (7)
Too
complicated (8)
Other (please
specify) (9)

End of Block: Benefits/Barriers/Likelihood Questions
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Start of Block: Demographic questions

Q38 How old are you?
▼ 18 - 24 (1) ... 65 or older (10)

Q39 What is your current weight in pounds when measured after using the toilet in the
morning with no clothes on?
________________________________________________________________

Q40 What is your height?

o Feet (1) ________________________________________________
o Inches (2) ________________________________________________
Q41 With whom do you live? (select all that apply)

▢
▢
▢
▢
▢
▢

Alone (1)
With spouse or significant other (2)
With children (3)
With other family members (4)
With friends (5)

Other (please specify) (6)
________________________________________________
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Q42 How many people (including you) are in your household?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q43 Who in your household is primarily responsible for the following tasks?
Me (1)
Grocery Shopping
(1)
Meal planning (2)
Meal preparation
and cooking (3)

o
o
o

Another household
member (2)

o
o
o

Q44 What is your profession?

o Nurse (1)
o Nurse Practitioner (2)
o Physician (3)
o Physician Assistant (4)
o Exercise Physiologist (5)
o Other (please specify) (6)
________________________________________________

Shared (3)

o
o
o
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Q45 How many hours per week do you typically work?
▼ Less than 20 (1) ... More than 50 (5)

Q46 Anything else you would like to share or ask?
________________________________________________________________

End of Block: Demographic questions
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APPENDIX G
POST-INTERVENTION QUESTIONNAIRE
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Start of Block: Dietary Intake Questions

Q1 Please enter your participant identification number.
________________________________________________________________

Q2 These questions assess your dietary intake over the last week. Please answer to the
best of your ability.

Q3 In the past seven days, on how many days did you consume meat or meat products
(ex. beef, chicken, pork, fish, sausage, or hamburger)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
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Skip To: Q5 If In the past seven days, on how many days did you consume meat or meat
products (ex. beef, chicken... = None

Q4 On average, how many servings of meat or meat products did you consume per day?
(One serving equals 3-4 oz or about the size of a deck of cards)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q5 In the past seven days, on how many days did you consume dairy products (ex. milk,
cheese, yogurt, frozen yogurt, or ice cream)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
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Skip To: Q7 If In the past seven days, on how many days did you consume dairy products
(ex. milk, cheese, yogurt... = None

Q6 On average, how many servings of dairy products did you consume per day (1 serving
is 1 cup of milk or yogurt or 2 oz of cheese)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)

Q7 In the past seven days, on how many days did you consume eggs or egg products?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
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Skip To: Q9 If In the past seven days, on how many days did you consume eggs or egg
products? = None

Q8 On average, how many servings of eggs or egg products did you eat per day (1
serving equals 1 egg)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q9 In the past seven days, on how many days did you consume raw or cooked
vegetables?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
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Skip To: Q11 If In the past seven days, on how many days did you consume raw or
cooked vegetables? = None

Q10 On average, how many servings of vegetables did you consume per day (1 serving is
1 cup raw or 1/2 cup cooked)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)

Q11 In the past seven days, on how many days did you consume fruit?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
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Skip To: Q13 If In the past seven days, on how many days did you consume fruit? = None

Q12 On average, how many servings of fruit did you consume per day (1 serving equal 1
medium piece of fruit, 1/2 cup chopped fruit, or 1/4 cup dried fruit)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)

Q13 In the past seven days, on how many days did you consume whole grains (ex. brown
rice, whole-grain bread, oats, whole-grain cereal, quinoa, barley, or spelt)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
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Skip To: Q15 If In the past seven days, on how many days did you consume whole grains
(ex. brown rice, whole-grai... = None

Q14 On average, how many servings of whole grains did you consume per day (1 serving
equals 1 slice of bread, 1/2 cup hot cereal or cooked grains, or 1 cup cold cereal)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q15 In the past 7 days, on how many days did you consume legumes (ex. beans, peas,
lentils, tofu, or tempeh)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
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Skip To: Q17 If In the past 7 days, on how many days did you consume legumes (ex.
beans, peas, lentils, tofu, or... = None

Q16 On average, how many servings of legumes did you consume per day (1 serving
equals 1/2 cup cooked beans or tofu, 1/4 cup hummus or bean dip, or 1 cup fresh peas)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
Q17 In the past 7 days, on how many days did you consume seeds, nuts or nut butter (ex.
peanuts, almonds, walnuts, cashews, sunflower seeds, pumpkin seeds)?

o None (1)
o One day (2)
o Two days (3)
o Three days (4)
o Four days (5)
o Five days (6)
o Six days (7)
o Seven days (8)
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Skip To: End of Block If In the past 7 days, on how many days did you consume seeds,
nuts or nut butter (ex. peanuts, almo... = None

Q18 On average, how many servings of seeds, nuts, or nut butter did you consume per
day (1 serving equals 1 oz or 2 tablespoons nuts or nut butter)?

o One (1)
o Two (2)
o Three (3)
o Four (4)
o Five or more (5)
End of Block: Dietary Intake Questions

Start of Block: Knowledge Questions

Q19 These questions assess your knowledge of plant-based diet. Please answer to the
best of your ability.

Q20 Following a plant-based diet can reduce the risk of many health conditions. Name
one of these conditions.
________________________________________________________________
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Q21 The four food-groups of a whole-food, plant-based diet are:

o One (1) ________________________________________________
o Two (2) ________________________________________________
o Three (3) ________________________________________________
o Four (4) ________________________________________________

Q22 It is achievable for a person following a plant-based diet to consume adequate
protein with some planning.

o True (1)
o False (2)

Q23 Which vitamin must be taken as a supplement, or through consumption of fortified
foods, if following a plant-based diet for more than a few months?
________________________________________________________________

Q24 One useful website for finding information about plant-based diets is:
________________________________________________________________
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Q25 One organization which provides many plant-based diet resources is:
________________________________________________________________

End of Block: Knowledge Questions
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Start of Block: Self-Efficacy Questions (Adapted from Tresolini & Stritter
HPCSES)

Q26 Please indicate how confident you are in your knowledge of each of the following.
Completely
lacking in
confidence (1)

Somewhat
lacking in
confidence (2)

Somewhat
confident (3)

Very confident
(4)

The definition
of a plantbased diet (1)

o

o

o

o

The health
benefits of
plant-based
diets (2)

o

o

o

o

The nutritional
quality of
plant-based
diets (3)

o

o

o

o

Where to find
or purchase
plant-based
foods (4)

o

o

o

o

How to cook
or prepare
plant-based
foods (5)

o

o

o

o

Available
resources for
plant-based
cooking and
eating (6)

o

o

o

o
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Q27 Please indicate how confident you are in your ability to counsel patients about
each of the following.
Completely
lacking in
confidence (1)

Somewhat
lacking in
confidence (2)

Somewhat
confident (3)

Very confident
(4)

The definition
of a plantbased diet (1)

o

o

o

o

The health
benefits of
plant-based
diets (2)

o

o

o

o

The nutritional
quality of
plant-based
diets (3)

o

o

o

o

Where to find
or purchase
plant-based
foods (4)

o

o

o

o

How to cook
or prepare
plant-based
foods (5)

o

o

o

o

Available
resources for
plant-based
cooking and
eating (6)

o

o

o

o

End of Block: Self-Efficacy Questions (Adapted from Tresolini & Stritter HPCSES)

252
Start of Block: Quality of Life Questions (from Rand 36-Item Short Form Survey)

Q28 These questions are adapted from the RAND Short Form 36 Survey. They are about
how you feel and how things have been with you during the past 3 weeks. For each
question, please give the one answer that comes closest to the way you have been
feeling.How much of the time during the past 3 weeks...

All of the
time (1)

Most of
the time
(2)

A good
bit of the
time (3)

Some of
the time
(4)

A little of
the time
(5)

None of
the time
(6)

Did you feel
full of pep?
(1)

o

o

o

o

o

o

Have you
been a very
nervous
person? (2)

o

o

o

o

o

o

Have you
felt so down
in the dumps
that nothing
could cheer
you up? (3)

o

o

o

o

o

o

Have you
felt calm
and
peaceful?
(4)

o

o

o

o

o

o

Did you
have a lot of
energy? (5)

o

o

o

o

o

o

Have you
felt

o

o

o

o

o

o
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downhearted
and blue?
(6)
Did you feel
worn out?
(7)

o

o

o

o

o

o

Have you
been a
happy
person? (8)

o

o

o

o

o

o

Did you feel
tired? (9)

o

o

o

o

o

o

Q29 In general would you say your health is:

o Excellent (1)
o Very Good (2)
o Good (3)
o Fair (4)
o Poor (5)
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Q30 How significant were each of these barriers while following a plant-based diet for
three weeks?
Not at all
significant (1)

Not very
significant (2)

Somewhat
significant (3)

Very
significant (4)

Cost (1)

o

o

o

o

Difficulty
cooking plantbased meals (2)

o

o

o

o

Difficulty
going out to eat
(3)

o

o

o

o

Family eating
preferences (4)

o

o

o

o

Lack of meal
planning skills
(5)

o

o

o

o

Nutritional
concerns (6)

o

o

o

o

Personal eating
preferences (7)

o

o

o

o

Time
constraints (8)

o

o

o

o

Other (Please
specify) (9)

o

o

o

o
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Q31 How significant were each of these benefits while following a plant-based diet for
three weeks?
Not at all
significant (1)

Not very
significant (2)

Somewhat
significant (3)

Very
significant (4)

Having less
pain (1)

o

o

o

o

Having more
energy (2)

o

o

o

o

Learning about
the diet (3)

o

o

o

o

Losing weight
(4)

o

o

o

o

Sleeping better
(5)

o

o

o

o

Trying new
foods (6)

o

o

o

o

Other (please
specify) (7)

o

o

o

o

Q32 In general, following a plant-based diet was:

o Much more difficult than I expected (1)
o A little more difficult than I expected (2)
o A little easier than I expected (3)
o Much easier than I expected (4)
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Q33 How likely are you to continue to follow a plant-based diet?

o Very unlikely (1)
o Somewhat unlikely (2)
o Somewhat likely (3)
o Very likely (4)
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Q34 What impact do the following barriers have on your ability to counsel patients about
plant-based diets?
No impact (1)

Little impact
(2)

Some impact
(3)

Great impact
(4)

Inadequate
scientific
evidence (1)

o

o

o

o

Lack of
knowledge (2)

o

o

o

o

Lack of support
to patient (3)

o

o

o

o

Lack of practice
guideline (4)

o

o

o

o

Low perceived
acceptability (5)

o

o

o

o

Not enough
time (6)

o

o

o

o

Not realistic for
patient (7)

o

o

o

o

Too
complicated (8)

o

o

o

o

Other (please
specify) (9)

o

o

o

o
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Q35 How likely are you to recommend a plant-based diet to your patients?

o Very unlikely (1)
o Somewhat unlikely (2)
o Somewhat likely (3)
o Very likely (4)

Q36 What is your current weight in pounds measured after using the toilet in the morning
without any clothes on?
________________________________________________________________
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Q37 How helpful were each of the following during the three-week program?
Not at all
helpful (1)

Not very
helpful (2)

Somewhat
helpful (3)

Very
helpful (4)

N/A, did
not use. (5)

Educational
PowerPoint
Presentations
(1)

o

o

o

o

o

Forks Over
Knives movie
(2)

o

o

o

o

o

PCRM 21Day Vegan
Kickstart
Program (3)

o

o

o

o

o

Facebook
Group (4)

o

o

o

o

o

Weekly emails (5)

o

o

o

o

o

Weight
monitoring
before and
after program
(6)

o

o

o

o

o

Other (please
specify) (7)

o

o

o

o

o

Q38 What was the most important thing you learned during this program?
________________________________________________________________
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Q39 How likely are you to recommend this program to others?

o Very unlikely (1)
o Somewhat unlikely (2)
o Somewhat likely (3)
o Very likely (4)

Q40 Anything else you would like to share or ask?
________________________________________________________________

End of Block: Benefits/Barriers/Likelihood Questions
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APPENDIX H
PERMISSIONS TO USE AND/OR MODIFY
MEASUREMENT INSTRUMENTS
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From: Vincent Lee <VLee@southlakeregional.org>
Sent: Monday, November 13, 2017 6:35:55 AM
To: Lessem, Alexandra
Subject: RE: Plant-based knowledge/interest questionnaire

Hello Alexandra,

Thank you for your reply and I am very pleased to hear that you are taking this initiative
on plant based diet study. It sounds very exciting!!

I have attached a copy of the questionnaires I used for my study. Though this survey is
not validated, I hope it will be able to give you a reference point when designing your
questionnaire.

Let me know if you have any questions. I wish you all the best for your study and would
love to hear any research findings from you in the future!

Best regards,

Vincent
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Dear Alexandra—

I would of course be happy to have you use the self-efficacy scale and inventory
(particularly since you’re from my sister UNC!). I used two different versions and have
attached documents that include both and that describe how I used them (these all
are pretty old at this point—I haven't done research in this area in quite some time!):
1. The "Final SE Paper TLM" describes a study using the first of the two versions of
the scale; the instrument is in Table 1 at the end of the document.
2. “SE Scale” is a rather crude pdf of a scale developed later, and probably the one
you’ve seen in the nursing literature.
3. Finally, “hpdp paper 1995” describes a study using the later scale.
Best wishes for a successful project!

Regards--

Carol Tresolini
-Carol Tresolini, PhD
Vice Provost for Academic Initiatives
CB# 3000, 104 South Building
The University of North Carolina at Chapel Hill
Chapel Hill, NC 27599-3000
919-962-3907 phone
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Hey Alexandra,

I have attached the write-up of my DNP scholarly project for you to read through. I'm not
sure what direction you want to take with your project, or how far along in the process
you are, but hopefully reading through it will give you some ideas.

Feel free to reach out after reading through it if you have any questions or need someone
to bounce ideas off of. Best of luck on your project.

Regards,

Alexandra Magee, DNP, FNP-BC
amagee87@gmail.com
(703) 209-2249

